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THE OBJECTIVE FOR THIS STUDY WAS TO FOSTER.

PREKINDERGARTEN CHILDREN'S DEVELOPMENT THROUGH A PERSONALIZED
PROGRAM BASED ON ASSESSMENTS OF EACH CHILD'S DEVELOPMENTAL
SKILLS, USING NEW TESTS AND INSTRUCTIONAL MATERIALS ADAPTED
TO INDIVIDUAL NEEDS. OF FOUR EXPERIMENTAL CLASSES, THREE
FOCUSED ON AN AREA OF WEAKNESS (MOTOR, AUDITORY- LANGUAGE, OR
VISUAL,) FOR 20 MINUTES DAILY, WITHIN A FRAMEWORK OF A
NURSERY SCHOOL PROGRAM. CHILDREN WITH NO WEAKNESS IN THESE
AREAS WERE PLACED IN THE FOURTH GROUP WHICH FOCUSED ON
COGNITIVE SKILL. DEVELOPMENT. PRE-TEST AND POST -TEST DATA AND
GROWTH DIFFERENCES WERE ANALYZED FOR THE SLGNIFICANCE OF
DIFFERENCES AMONG THE FOUR EXPERIMENTAL CLASSES, THE COMBINED
EXPERIMENTAL GROUPS, AND CONTROL GROUPS WITH AND CONTROL
GROUPS WITHOUT NURSERY SCHOOL EXPERIENCE. THE DATA WERE
ANALYZED SEPARATELY FOR GIRLS AND BOYS. SIGNIFICANT GAINS
RESULTED FROM PROGRAMS GIVEN TO HELP OVERCOME WEAKNESSES IN
THE EXPERIMENTAL CHILDREN. THE EXPERIMENTAL GROUP GREW
SIGNIFICANTLY IN MORE SKILLS DEVELOPMENT AREAS THAN DID THE
CONTROL GROUP. THEY ALSO GREW SIGNtFICANTLY IN SKILL AREAS
NOT SPECIFICALLY PROGRAMMED. THE CONTROL CHILDREN WITH
PREVIOUS NURSERY SCHCCL EXPERIENCE GAINED IN MORE SKILLS
DEVELOPMENT AREAS THAN THOSE CHILDREN WITHOUT SCHOOL
EXPERIENCE. IN GENERAL, GIRLS SEEMED TO BENEFIT MORE THAN
POYS FROM NURSERY SCHOOL EXPERIENCE. (LC'
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ERRATA
1

p. 8, line 14. Tor ' Wilk's analysis" read "MANOVA program"

p. B=4, 'line 30. Ibid.

p. B-11, line 38. ma.
p. B-6, line 32. For " Wilk's tests of significance" read "MANOVA program"

p. B-11, line 42. Ibid.
p. B.11, line 32. WoriWilkls formula" read "MANOVA program"

CLARIFICATION

p. B-2, lines 1-5. For "the program provides....among the groups."
Read 'The program provides a test in terms of a p value to
indicate the overall significance of correlated variables and
is a safeguard against the possibility that a certain percent-
age of the variables might be significant only by chance. The
usual t-test procedures do not provide this safeguard. The
analysis further provides a set of univariate F tests which
indicate the significance of each variable among the groups,
assuming independence.'

Po C-1, at the bottom of page add "The Wilk's lambda analyses were de-
termined by more variables than oases. Therefore, the t-tests
should be interpreted in this light."

p. D.2, add "The nature of the data precluded computing the Wilk'a
lambda teats simultaneously. Because of an insufficient number
of degrees of freedom, four Wilk's lambda tests were required
for comparisons of each class with the three groups, using five
dependent variables at a time in three analyses and two depend -
ent variables in the fourth analysis. The four milk's tests
should not be regarded as completely independent of each other
since it is conceivable that one cluster of five (or two) de-
pendent variables could be correlated with another cluster of
five dependent variables. Therefore, the data should be inter-
preted in this light."
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INTRODUCTION

This three year searoh study to determine the long range effects
of individual progr based on assessment of developmental needs
of prekindergarten and kindergarten children was divided into three
phases:

Phase I

Phase II

- Prekindergarten Experiment, iirst Year
- Kindergarten Field Tea;;, One Year

- Prekindergarten Experiment, Second Year
- Prekindergarten field Test, First Year

Phase III - Prekindergarten Experiment, Third Year
- Prekindergarten Field Test, Second Year

Phase I is the subject of this report with particular attention focused
on the prekindergarten experiment.

In September 1966, 277 four year olds were given a battery of
tests selected to measure the five developmental skills areas includ-
ing motor, auditory, visual, cognitive and language. (The tests are
listed and described in Appendix E.) One hundred children were selec-
ted to make up the experimental group which attended one-half day
prekindergarten classes. Personalised programs were recommended for
each child in the experimental group. Children with like programs
attended the same classes. As a result, four experimental classes
were formed as follows: motor class OM), auditory-language class
(Ea), visual class (ET), and cognitive ohms (Ec).

The children in the experimental group (E) were matched with
children who were tested but did not participate in the developmental
skills program to comprise two control groups: control group with
nursery school (Cn) and control group with no school experience (Co).
(Factors influencing matching are reported in Appendix A.)

The curriculum followed by the experimental classes emphasised
the developmental skills basic to intellectual growth, but also
included the usual framework of the nursery school activities which
fostwr social, physical, and emotional maturation. Three of the
classes were given a specific program of approximately twenty-minutes
a day emphasising the area of particular weakness (motor, auditory-
language, or visual). The majority of the children in the cognitive
class had shown no major weakness in these areas, and major emphasis
for these children was put on the development of cognitive skills,
such as associating, classifying, ordering, and remembering informa-
tion. After six months of prekindergarten classes, the same battery
of tests was readministered. This report is concerned with pretest
and posttest results and posttest-pretest growth comparing children
who participated in the developmental skills program with one another
by class, and with the control groups.

1
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Three research efforts among these which paved the way for the

study should be noted. The first, the researches that Bloom (3)

exadned pointed up the importenem of beginning ednoation early when

children are most amenable to (mange. The second, Aboy(1), reviewed
works of Guilford, Osgood, Rabb, and Bruner which focused on the view

of intelligence as the variety of ways an individual has available

for processing or organising information, thus emphasising that intel-

ligence it not fixed at birth by genetic factors, but rather, intel-

ligence emerges as it is nurtured by appropriate experiences. The

third, an analyces of data from a University City school showed that

out of 119 kindergarten Children in a school population with an aver-

age I.Q. between 120 and 125, 46 percent of the children were func-
tioning one year or more below their age level in one or more of the

basic skills areas. In addition, other research findings and litera-

ture which showed the importance .f skills development and the posi-

tive relationship of each skill Area to intellectual growth are:

motor, Kephart (8); multi-sensory, NOntesoori (10); visual, Frostig

(7); cognitive, Piaget (14); and language, Vygotaky (15).

Problem.

No all children receive optimal education in the traditional

school program. Genetic and environmental variations among individuals
result in differences in needs and in the my of learning. School

programs have not adequately recognised these differences.

Educators interested in curriculum need to knew how to change
the usual school environment to help every child in spite of his

level of operation, his ability, and his background of experiences,
to function at his own optimal rata of intellectual development,
propelled by his own curiosity and desire to explore, discover, to

know, and to understand.

Research findings compiled in 1964 by Bloom (3), have high-
lighted the startling oonclusion that the child's rate of develop-

ment is relatively fixed by age six* the normal age for school
entrance, and that there is not much hope- for later modification
if the child encounters only the "traditional" school environment.

Early experience is seen to be of ormail importance in determining

both the rate and the final level of development.

In the traditional school, some children experience learning
difficulties almost from the day they enter school, while other
children are ready to learn at an advanced level long before the

curriculum provides opportunity to do so. Both kinds of children

are often identified in reteospeot after the damage has been done,

when modification or remediation of procedures is less effective

than appropriate programming would have been at the start.



Techniques are available to assess the development of young

children earlier than the normal school entrance ago. This early

assessment allows for individual programming which is adapted to

the specific needs of each child.

EL act Objectives.,1..
The purposes of Phase I of the project have been:

1.) To foster increased intellectual development of prekinder-

garten and kindergarten children through a personalised program

based on 4ssessments of each child's developmental skills, using

a new combination of tests and specially selected instructional

materials, methods, and techniques adapted to individual needs; to

assess, observe, and follow these children throughout the project.

2.) To begin development of a guide concerned with all facets

of the project, including test selection, administration, effaluation,

and interpretation; programming; in-service education; implications

for the classroom; parent invelvement.

3.) To begin develepmen 3! project materials which would add

to the effectiveness of the developmental skills programming.

4.) To report the statistical data growing out of the study

of children in the prekinderten experiment.

,ffpothesee.

Two hypothines are to be tested during the three phases of

the study:

1.) Prekindergarten children who are provided with a person-

alised program based on individual assessment of their developmentii

skills will increase their intellectual abilities, and will learn

at a higher level than children without this program.

2.) The , Ie prekindergarten children will retain their acquired

superiority through kindergarten and the first primary year.

3



METHOD

The researches pertinent to the Prekindergarten Experiment,

First /ear are reported in three sub -studies:

1. Growth in Developmental Skills in Experimental and Control

Groups (Appendix B).

2. Growth in Developmental Skills in Four Experimental Classes

(Appendix C).

3. Growth in Specific Developmental Skills by Class and by Con-

trol Groups; Growth in Cognition and Expression in the Experimental

Classes, the Combined Experimental Group, and the Control Groups

(Appendix D).

For each sub-study, the research design, sampling technique,

and method of analysis are reported below.

Growth in TfigaatalMidileel7715,08

1.11 1.21

Research Desijn. Three groups of *matched" prekindergarten
children comprised tile subjects of the study: an experimental group

which participated in the prekindergarten program (E), a control

group with private nursery school experience (On), and a control

group with no school experience (Co). (See Appendix B.) All chil-

dren were individually assessed using standardised tests of skills

development and intelligence and locally devised supplementary meas-

urements. They were posttested with the same instruments after an

interval of six months. The tests used in these assessments were:

The Illinois Teat of Psychelinguistic Abilities (ITPA) (9)

The Peabody Picture Vocabulary Teat (PPVT) (5)

The Beery-Buktenica Developmental Fora Sequence (Beery) (2)

Gross Motor Observations (hopping, skipping, etc.)

Three Dimensional Auditoryldscrimination Test (And. Disc.)

A, modification of Osgeod's model (12, 13) for developing intellectual
abilities and the tests listed above to measure these abilities are

described in Appendix E.

SamplilTeohnioue. To maintain anonymit, the 277 applicants,

identified y by a code nutber, were divided into two reasonably

*matched" groups from which to draw the experimental and control ohil-

drag. This was done to assure comparability of the groups for end-

of-year comparisons. The children were "metalled' on ITPA PPP;

I.0., age, sex, and the public school which, the child would attend

kindergarten the following year. From the two groups, 1014 experi-

mental and 1014 control children were selected as representative of
, 1
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University City children with respect to the control variables. The
experimental group was designated by Chance. As withdrawals tram the
experimental group ocourred4 'matching" replacements were drawn from
the control group and from the rmaaining 69 applicants to comprise
final experimental and control groups of 100 Children each. The pre-
liminary sampling procedure was detailed in an interim report (11).

When the availability of children for further study was deter-
mined following pesttesting, the groups were rematched statistically
on pretests to comprise 90 experimental children (See Appendix A),
73 control children with nursery school experience, and 66 control
children with no school experience. No statistically significant
differences in ITPA L.Q., Pm I.Q., or age, computed for boys and
girls separately, were found among the three groups. The sampling
technique is illustrated in Figure 1.

groups Matched for Age, Sex* ITPA L.Q. and PPVT I.Q.

Naperimental Group I Control Groups N

(E) Personalised skills
development programa
provided

Two teacher aides
per class 90

(Ch) Attended private
nursery schools 73

(CO) Attended no
school

Method of is. The statistical significance of the dif-
ferences among the groups 16 0h, and Co, was computed for the
four control and 15 dependent variables on the pretest, and for 17
dependent variables on the posttest and posttest- pretest growth dif-
ferences.

Growth in Dovelepmental Skills in
Tour ikOminental Classes.

Research Desiln. The experimental group described in Appendix B
was divided into four developmental skills clueless motor (M), audi-
tory-language (A), visual (7), and cognitive (C) and the data were
re-examined. (See Appendix CO

5



Techni . The children were assigned to one of four

classes fo 1 assessment of individual strengths and weaknesses.
The motor, auditory-language, and usual classes were specifically
organized to help children overcome a weakness in a specific skills
area. The oognitive Class was provided for children whose develop-
mental skills were intact. The sampling groups are illustrated in

Figure 2.

Experimental Class

(Ilia) Motor

(Ea) Auditory-1411/1ane

(nv) Visual

(Ec) Cognitive

21

23

21

25

FiKure 2. gangly TeOhni for,
rimental Class one

Method of Analysis. The statistical significanoe of differences

among the four classes, Mf, A, 14 and C was computed for 17 dependent
variables on the pretest, the posttest, and pesttest-pretest growth

differences.

Growth in attic Dort *tat Control

747..` .773 t; =T. rIP sex
fir?: _ td an

, Up.

Research Design. Data from the four experimental classes (M,

11; C) described ii7ippendix C, the sambined experimental group (11,

and the control groups (Cn and Co) described in Appendix B, were re-

examined for growth in specific developmental skills by Class and

by control group; and growth in oognition and expression in the

experimental aliases, the combined experimental group, and the two

control groups. (See Appendix D.) Other test findings are also

reported in this Appendix.

Sampling Technique. Children in four experimental amazes,
the combined experimental group and the control groups comprised the

sampling groups Illustrated in Figure 3.

6



Experimental Group N s Control Groups N

(Em) Motor Class 21 (Cn) Attended private

(Ea) Auditory (Language)
nursery schools 73

Class 23

(Ev) Visual Class 21

(Ec) Cognitive Class 25
Co Attended no school 66

(E) Combined Experimental
Classes 90

Fl S lin Teohni e for rimental Clem!),

the Combined erissental Group an the ontrol Groups

Method of Analysis. The statistical significance of differences

of each of the four Classes (116 Al V, C) with the three groups (1,

On, Co) was computed for the 17 dependent variables on the poatteet-

pretest differences.

7



RESULTS

The prekindergarten experimental group was matobed" for age,
sex, language, and intelligence with control groups with and without
nursery school experience. The MANOVA (4) computer prof am (Appendix
B-1), showed no significant differences among the groups on the control
variables or on any of the pretest dependent variables either for boys
or girls. The tests used are described in Appendix E.

The three prekindergarten sub- studies are reported separately.

Growth in Developmental Skills
121 isestai and Control Groups.

The experimental group (I) and the control groups with and
without nursery school experience (On and Co) were compared on pre-
test and posttest scores, and on posttest -pretest growth differences
treating the data for boys and girls separately.

Pretest for Boya. The Wilkts analysis identified none of the
four control and 15pretest dependent variables for boys as signifi-
cant among the groups (E, On, Go). Detailed findings are given in
Appendix B.

Posttest for Boys. The MANOVA program and appropriate t-tests
identified nine ethe 17 posttest dependent variables for boys as
significant among the groups. 1:boys scored significantly higher
than On boys in seven dependent variables and significantly higher
than Co boys in eight dependent variables as shown in Table 1.

Table 1. Posttests for Boys in the Experimental (E) and
Control Groups with and without Nursery School

Experience (On and Co) Compared

Dependent Variable
I higher
Than On

E higher
than C.

Beery Developmental Form Sequence

ITPA 4 - Visual-Motor Association

ITPA 5 - Vocal Encoding

ITPA L.Q. - Composite Score

Hopping-Right Foot

Hopping-Left Foot

Skipping

Total Motor Score

I

I

I

I

I

I

I

I

I

I

I

I

8



On boys scored significantly higher than E boys on ITPA 8 - Auditory -
Vocal Sequencing. (Coparisons of On with Co boys, which are of
interest but not of immediate concern in this study, are reported
only in Appendix B.)

Posttest-Pretest Growth of Boa. The MANOVA program and appropriate
t-tests identified four poettesisapretest dependent growth variables
for boys as significant among the groups. E boys showed significantly
greater growth than On boys in three dependent variables and signifi-
cantly greater growth than Co boys in four dependent variables as shown
in Table 2.

Table 2. Posttest- Pretest Growth for Boys in the
Experimental Group (E) and Control Groups with and without

Nursery School Experience (On and Co) Compared

E greater
Dependent Variable than On

ITPA 5 - Vocal Encoding I

ITPA 6 - Motor Encoding I
ITPA L.Q. - Composite Score

Skipping x

E greater
than Co

I

I

I

I

Pretest for Girls. The MANNA program identified no control
or pretest dependent variables far girls as significant among the
groups.

Posttest for Girls. The MANOVA program and appropriate t-tests
identified six posttest dependent variables for girls as significant
among the groups. E girls scored significantly higher than On girls
on five dependent variables and significant higher than Co girls
in six dependent variables as shown in Table 3.

Table 3. Posttests for Girls in the Experimental (E) and
Control Groups with and without Nursery School

Emprience_SOn and Cool..4!pared

Dependent Variable
E higher E higher
than On than Co

Beery Developmental Form Sequence

ITPA 5 - Vocal Encoding

Hopping-Right Foot

Hoppirio-Left Foot

Skipping

Total ),tor Score

I

I

I

I

I

I

I

I

I

I

9



Posttest-Protest Growth of Girls. The MANOV1 program and
appropriate t -teats identified seven posttest-protest dependent
growth variables for girls as significant among the groups. E girls
showed significantly greater growth than On girls in two dependent
variables and significantly greater growth than Co girls in seven
dependent variables as shown in Table 4.

Table h. Posttest-Pretest drowth for Girls in the
Experimental Group (1) and Control Groups with and without

Nursery School Experience (Cn and Co) Compared

E greater
Dependent Variable than Cn

E greater
than Co

Beery Developmental Form Sequence

ITPA 1 - Auditory Decoding

ITPA 5 - Vocal Encoding

ITPA L.Q. - Composite Score

Hopping -flight Foot

Skipping

Total Motor Score

I

I

I

I

I

I

I

I

I

Growth in Developmental Skills
in Four Everimental Classes.

The four developmental skills classesmotor (M), auditory in-
cluding language (A), visual (1), and cognitive (C) were compared en
pretest and posttest results, and on posttest-pretest growth differ-
ewes treating the fl-sings for boys and girls separately. Detailed
data are reported in Appendix C.

Pretest Results for Boys. The MANOVA program and appropriate
t-tests identified 1f' of the 17 pretest dependent variables for boys
as significant among the classes (14, Al V, 0).

M Pretest for Boys. M boys scored significantly higher than A
boys in five dependent variables as shown in Table 5.

10
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Table 5. Pretests for Boys in the Motor (M) Class
Compared viten Significant with Boys in the Other Classes

M higher
than ADependent Variable

ITPA 1 - Auditory Decoding

ITPA 3 - Auditory-Vocal Association

ITPA 5 - Vocal Encoding

ITPA L.Q. - Composite Score

Auditory Discrimination

A Pretest for Boys. A boys scared significantly higher than
M boys in two dependent variables as shown in Table 6.

Table 6. Pretests for Boys in the Auditory-
Language (A) Class Compared when Lgnificant

with Boys in the Other Classes

Dependent Variable
I higher
than 14

Hopping-Left Foot

Total Motor Score

I

I

V Pretest for Boys. V boys scored significantly higher than
M boys in four dependent variables and significantly higher than
A boys in eight dependent variables as listed in Table 7.

Table 7. Pretests for Boys in the Visual (V) Class
Compared when Significant with Boys in the Other Classes

Dependent Variable
V higher
than 14

V higher
than A

ITPA 1 - Auditory Decoding

ITPA 3 - Auditory-Vocal Association

ITPA 5 - Vocal Encoding

ITPA 7 - Auditory-Vocal Automatic

ITPA 8 - Auditory-Vocal Sequencing

ITPA L.Q. - Composite Score

Hopping-Left Foot

Total Motor Score

PPVT I.Q. - Mental Ability
Auditory Discrimination

I

I

I

I

I

I

I

I

I
I

11



C Pretest for Boys. C boys scored significantly higher than M

boys in ten dependent variables, significantly higher than A boys in

ten dependent variables, and significantly higher than V boys in three

dependent variables as shown in Table 8.

Table 8. Pretests for Bey. in the Cognitive (C) Class

"cmparec when Significant with Boys in the Other Classes

____

Dependent Variable

C higher
than M

C higher! C higher

than A) than V
-

Beery Developmental Fora Sequence X I X

ITPA 1 - Auditory Decoding X X

ITPA 3 . Auditory-Vocal Association I X

ITPA 5 . Vocal blooding X

ITPA 7 - Auditory-Vocal Automatlq X X

ITPA 8 - Auditory-Vocal Sequencing X X I

ITPA 9 - Visual-Motor Sequencing X X x

ITPA L.Q. - Composite Some X X

Hopping-Left Foot I

Total Motor Score X

PPVT I.C. Mental Ability X X

Auditory Discrimination
I

Posttest Results for B. The XILNOVA program and appropriate

twtests idea/116d nine of the 17 posttest dependent variables for boys

as significant among the classes (M6 A, C).

M Posttest for M bey, scored significantly higher than A

boys three open variables as shown in Table 9.

Table 9. Posttest for Boys in the Motor (M) Class

Compared when Significant with Boys in the Other Classes

/4 higher

Dependent Variable than A

ITPA 7 - Auditory-Vocal Automatic

ITPA L.Q. - Composite Score

PPVT I.Q. Mental Ability

I

X

12



11

Ip

I

I

A Posttest for Boys. A boys did not Boers significantly higher

than 14 It, or C boys in any of the nine dependent variables.

V Posttest for Boys. V boys scored significantly higher than

M boyrin four dependent variables vznd significantly higher than A

boys in seven dependent variables as shown in Table 10.

Table 10. Posttest for Boys in the Visual (V) Class

Compared when Significant with Boys in the Other Classes

Dependent Variable

V higher
than M

V higher
than A

ITPA 3 - Auditory-Vocal Association

ITPA 5 - Vocal Encoding

ITPA 7 - Auditory-Vocal Automatic

ITPA 8 - Auditory-Vocal Sequencing

ITPA L.C. - Composite Score

Skipping

PPVT I.C. Mental Ability

I

I

I

I

I

I

I

I

I

I

C Posttest for Boys. C boys scored significantly higher than

K boys in eight dependent variables, significantly higher than A bays

in all nine dependent variables, and significantly higher than V boys

in three dependent variables asihown in Table 11.

Table 11. Posttest for Boys in the Cognitive (C) Class

Compared, when Significant with Boys in the Other Classes

Dependent Variable

C higher
than X

C higher
than A

C higher
than V

Beery Developmental Form Sequence I I I

ITPA 3 - Auditory-Vocal Association I I I

[TPA 5 . Vocal Encoding I X

ITPA 7 - Auditory-Venal Automatic I I

ITPA 8 - Auditory-Vocal Sequencing X X

ITPA 9 - Visual-Motor Sequencing I X X

ITPA L.C. - Composite Score I X

Skipping I I

PPVT I.C. Mental Ability I

I
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eiti:Pesttest-Protest The MAMA program and
approPirlatetes&ntiTietteurof the 17 posttst-pretest
dependent growth variables for boys as significant among the classes.

M Posttest-Pretest Growth of M[ boys showed signifi.cantly
greater growth than A, and C bays in one dependent variable,
total motor score.

A Posttest-Pretest Growth of A boys Showed significantly
greater growth than P1 boys in one dependent variable, significantly
greater growth than V boys in one dependent variable, significantly
greater growth than C boys in two dependent variables as shown in
Table 12.

Table 12. Posttest.Pretest Growth for Boys in the
Auditory-Language (A) Class Compared when Significant

with Heys in the Other Classes

Dependant Variable
A greater
than M

A greater
than V

A greater
than C

ITPA 3 - Auditory4oaal Assooiatien

Auditory Discrimination I

I I

I

V Pesttest-Pretest Growth of Boys. V boys showed significantly
greater growth than C boys in one dependent variable, ITPA 2 - Visual
Decoding.

C boys did not show signifi-
cantly greater an or boys in any of the four dependent
variables.

Pretest Results for Girls. The MANOVA program and appropriate
t.tests identified ago and 13 of the 17 pretest dependent variables
for girls as significant among the Classes (116 Al V, C).

M test for Girls. M girls scored significantly higher than
V gir s in one on n variable, ITPA 2 . Visual Decoding.

A Pretest far Girls. A girls scared significantly higher than
M girls in age an variables, significantly higher
than V' and C girls in one dependent variable as shown in Table 13.
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Table 13. Pretests for Girls in the Auditory-
Language (A) Class Compared when Significant with

Girls in the Other Clauses

Age and Dependent Variable
A higher
than M

A higher
than V

A higher
than C

AP X

ITPA 2 - Visual Deooding X

rrpA 6 - Motor Encoding X X

Hopping-Right Foot X

Hopping-Left Foot X

Skipping

Total Motor

X

X
,

V Pretest for Girls. V girls scored significantly higher than
M girls in age and 11 dependent variables, significantly higher than
A girls in three dependent variables, and significantly higher than
C girls in one dependent variable as shown in Table 14.

Table 14. Pretests for Girls in the Visual (V) Class
Compared when Significant with Girls in the Other Classes

Age and Dependent Variable
V higher
than M

V higher
than A

V higher
than C

Age

ITPA 1 - Auditory brooding

X,

X

ITPA 3 - Auditory-Vocal Association X X

ITPA 5 - Vocal Encoding X

ITPA 6 - Motor Encoding X

ITPA 7 . Auditory-Vocal Automatic X X

ITPA 8 - Auditory-Vocal Sequencing X

ITPA 9 - VisualAotor Sequencing X

ITPA L.Q. - Composite Score X

XHopping-Right Foot I

Hopping-Left Foot X 1

1

Skipping X

Total Motor Score X



C Pretest for Girls. C girls scored significantly higher than

M girls in age and 11 dependent variables, significantly higher than

A girls in six dependent variables, and significantly higher than V

girls in two dependent variables as shown in Table 15.

Table 15. Pretests for Girls in the Cognitive Class (C)

Compared when Significant with Girls in the Other Classes

Age and Dependent Variable

C higher
than M

C higher
than A

C higher
than V

Age X

ITPA 1 - Auditory Decoding X X

ITPA 2 - Visual Decoding I I X

ITPA 3 - Auditory -Vocal Association X X

ITPA 7 . Auditory-Vocal Automatic X X

ITPA 8 . Auditory-Vocal Sequencing X

ITPA 9 . Visual-Motor Sequencing X X X

ITPA L.Q. . Composite Score X X

Hopping-Right Foot X

Hopping-Left Foot I

Skipping X .

Total Motor Score X

Posttest Rosultp for Girls. The MAIM program and appropriate

t-tests identified three of the 17 posttest dependent variables for

girls as significant among the Classes 06 A,

M Posttest for Girls. 14 girls did not score significantly higher

than A, V, or C girt' in any of the three dependent variables.

A Posttest for Girls. A girls did not score significantly higher

than My V, or C gfrls in any of the three dependent variables.

V Posttest for Girls. V girls scored significantly higher than

M girls in all three dependent variables and significantly higher

than A girls in one dependent variable as shown in Table 16.
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Table 16. Posttests for Girls in the Visual (1) Class
Compared when Significant with Girls in the Other Classes

Dependent !triable
V higher
than 14

V higher
than A

Beery Developmental Form Sequenoe

ITPA 3 - Auditory -Vocal Association

ITPA 7 - Auditory-Vocal Automatio

X

X

X

C Posttest for Girls. C girls scored significintly higher than
M and A girls in all three dependent variables as shown in Table 17.

Table 17. Posttests for Girls in the Cognitive (C) Class
Compered when Significant with Girls in the Other. Classes

Dependent Variable
C higher
than

C higher
than A

Beer, Developmental Form Sequenoe

TTPA 3 Auditory- Vocal Association

ITPA 7 - Auditory-Vocal Automatic X X

approrxvPcicttoPretestOrewthofra. The NOVA program and
teats es of the 17 posttest- pretest

dependent growth variables for girls as significant among the classes.

iiPosttestPretest Growth of Girls. M girls showed significantly
greater growth than A and V girls in one dependent variable, and sig-
nificantly greater srowth tnan C girls in all three dependent variables
as shown in Table 18.

Table 18. Posttest-Pretest Growth of Girls in the
Motor (M) Class Compared when Significant with

Girls in the Other Classes

Dependent Variable
M greater
than A

M greater
than V

M greater
than C

ITPA 2 - Visual Decoding

ITPA 9 - Visual-Motor Sequencing

Total Motor Score X X

X

X

X

17



A Posttest-Pretest Growth of Girls. A girls showed significantly

greater growth than C g is in wo dependent variables as shown in

Table 19.

Table 19. Posttest-Pretest Growth of Girls in the

Auditory-Language (A) Class Compared when

Significant with Girls in the Other Classes

Dependent Variable

A greater
than C

ITPA 2 - Visual Decoding

ITPA 9 - Visual-Motor Sequencing I

V Posttest-Pretest Growth of Girls. V girls showed significantly

greater growth than M and A girls on one dependent variable, and sig-

nificantly greater growth than C girls in three dependent variables

as shown in Table 20.

Table 20. Posttest-Pretest Growth of Girls in the

Visual (V) Class Compared when Significant
with Girls in the Other Classes

Dependent Variable

V greater
than M

V greater
than A

V greater
than C

ITPA 2 - Visual Decoding

ITPA 9 - Visual-Motor Sequencing

Total Motor Score

X X X

I

I

C Posttest-Pretest Growth of Girls. C girls did not show sig-

, or V girls in any of the dependentnificantly greater growth than

variables.
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Growth in cilia Bevel ental Skills Class and Control Or .s
r

Growth in Co tion and ;.! eel ess on for the DS II e ntal Classes the

Comb ned e ntal Group, an. the Control Groups.
Oh ::.

Comparisons were made among the four experimental classesmotor

(Bm), auditory-language (Ea), visual (Ev), and cognitive (Ec); the

combined experimental group (E) and the control groups with and with-

out nursery school experience (Cn and Co) for boys and girls separately.

(See Appendix D.) Only the dependent variables identified by the

Wilk's test of overall significance of p less than .05 were used in

the comparisons as indicated in Table D 1. In all instances where the

univariate F test for the dependent variables was p less than 05,

t-test data for those variables are given in Tables D-2 and D-3.

Growth in Drimelmontal Skills by Class Capered with Control

IiiirouPtrEraiiendent variables selected for this aspectestudy
for each class were:

Motor Class (EM) - Total Motor

Auditory-Language Class (Fa) -

Visual Class (Ev) - Beery

Cognitive Class (Eo) - ITPA 4,

Test
ITPA 5, Vocal Encoding

Visual-Motor Association

Tables D-4 and D-5 and Figures D-2 and D63 present these data.

Motor Class. Both Eft boys and Em girls made significantly greater

gains than the control ohildren (On and Co). The difference between

the control groups was not significant.

Auditory-Language Class. Both Ea boys and Ea girls made sig-

nificant4 greater gains than the control children (On and Co). The

differences between the control groups was not significant.

Visual Class. Both Ev boys and Ev girls made significantly greater

gains than the control children (On and Co). The difference between

the control groups also was significant for boys but was not signifi-

cant for girls.

Cognitive Class. Is boys made significantly greater gains than

On and Co "boys. Ed girls gained more than On and Co girls but the

difference in the latter instance was not significant. The differ-

ence between the control children alto was not significant.

Growth in Cognition of the rimintra Classes the Combined

I Grou W.-the four expel n

asses Em, Ea, Zvi, Ed and e combined experimental group (E)

were compared with the control groups (On and Co). The dependent

growth variables measuring cognition were:
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ITPA 4 - Visual-Meter Association

ITPA L.Q. Composite sure
PPVT I.Q. - Mental ability

Tables 164 and D-5 and Figures D-5 and D-6 present these data.

ITPA It for Boys. loo boys showed significantly greater growth

than both Cn and Co boys; Da and E boys showed significantly greater

growth than Co boys only; fir and E boys growth differences among

the other classes or groups were not significant.

ITPA 1 for Girls. No growth differences were significant for

any class or group.

ITPA L.Q. for Boys. Em, Iv, and E boys Showed significantly

greater growth than Co boys while other growth differences were not

significant.

ITPA L.Q. for Girls. Est girls Showed significantly greater growth

than both On and Co girls; Fal Es, 16 and On girls showed significantly

greater growth than Co girls. The other growth differences were not

significant.

PPVT I. for Boys. No growth differences were significant

for any class or group.

PPVT I.Q. for Girls. 1114 Ir, and I girls showed significantly

greater growth than both en and CO girls. The other growth differ-

ences were not significant.

Growth in session of the tal Classes the Combined
expresegrEE

e our expense *see p , Ea) and the three groups

(16 04 Co) was also examined. ITPA 5, Visual Encoding, was used

as the dependent variable. Tables D.4 and D-5 and Figures E65 and

D.6 present these data.

'TPA."' for By a. Ea and E boys showed significantly greater

growth than both Ch and Ce boys; iv and Ea bar: showad significantly

greater growth than Co boys. The growth difference between Em and

Cn boys and Co boys WAS not significant.

ITPA, for Girls. All girls in the experimental classes (Ems

Ea, Stir, Lc ) and the osibined experimental group (E) showed greater

growth than On and Co girls; the growth differences between Cn and

Ce girls was not significant.
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Growth in Areas Other than these ciao Pre aimed. The

only ;Awl sub -group o a resat growth in

an area other than that specifically programed were the boys in the

cognitive class who made a significant gain in the meter area.

Experimental girls in the meter colass showe4 significant growth
in three additienal developmental skills areas (nuditery, visual,
and cognitive). Girls in the auditory- language Class showed sig-
nificant growth in one additional developmental skill area (cognitive).
Girls in the visual class showed significant growth in one additional
developmental skill area (motor). Girls in the cognitive class showed
significant gain in the motor area, but a significant loss in the
visual area.
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DISCUSSION

Findings are discussed separately by pretest, posttest, and

posttest - pretest growth differences by the oombined experimental

group (E), the experimental classessmomotor (h), auditory-language

), visual (Ev), cognitive (10)--and the control groups with and
without nursery school experience (Ca and Co).

Pretest Analysis.

The three groups, I, Cn, and Ce, were originally matched on age,

sex, ITPA LA., and PM I.Q. In addition, the 15 dependent variables
shoved no statistically significant differences among the three groups.
Because the four Classes were organised to meet specific strengths
and weaknesses, children in these classes were not matched. Ec boys

soored highest on the largest number of pretests followed in order

by Ec girls, Ev girls, 1V boys, Ea girls, Em boys, Ea boys, and Ea

girls. The children in the Ec class smelled those in the Ev class
but both classes far excelled children in the Ea and En classes.

Posttest Analysis.

Posttest data were considered separately for the three groups
(E, Ca, Co), the four experimental classes (Elf Eat Evt Ea).

Oroisttest.iins. I boys scored significantly higher
thaniti-(kiiMWitiliviriaiiien posttests and higher than Co boys
on one additional posttest. I girls scored significantly higher than
both On and Co girls on five posttests and higher than Co girls on
one additional posttest. Cu boys scored significantly higher than
Oa boys on one posttest while Ca and Co girls showed no significant

differences. Cu boys unexpectedly 'scored significantly higher than
I boys on one test (ITPA 8, AudiUry4ocal Sequencing). This find-

ing may have resulted from lank of emphasis on law meaning Mmmediate
memory activities in the overall experimental program.

Experimental Class results` Comparisons. Bo boys scored sig-
nificantly higher an mor. %f the poi nests, surpassing the boys in
the other three classes; Sig boys surpassed the boys in two classes;
Em boys surpassed the boys in one class; and Ea boys did not sur-

pass any other class.

Fie girls scored significantly higher on more posttests, sur-
passing the girls in two other classes and Ev girls also surpassed
the girls in two other classes but not on as may posttests. Neither

Ea or En girls surpassed the girls in any class.
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The ()lasses remained in the same order and comparable strength

on the norttest as on the pretest with respect to the number of teats

on which boys scored higher. Ec and Ev girls also maintained the

same ardor and comparable strength on the pretest and posttest.

Neither Em or Ea girls yet approached Ec and Ev girls in skills

development.

Posttest-Pretest Growth Differences An 91s.

Posttest-Pretest Growth data were considered separately for

the three groups (E, On, Co) and the four experimental classes (Ei,

Ea, ET, Ec).

Group PoettestwPretest Growth Comparisons. E boys showed sig-

nificantly greater growth than Cft and Co boys on three posttest-

pretest differences and greater growth than Co boys on one additional

difference. No significant growth differences for boys were found

between the control groups. E girls showed significantly greater

growth than en and Co girls on two posttest-pretest differences and

greater growth than Co girls on five additional differences. Cn

girls surpassed Co girls on three growth differences.

In the overall experimental program, girls gained significantly

more in developmental skills than boys but both boys and girls gained

more than Children in either contra group. However, girls who

attended nursery schwa gained more than girls with no school exper-

ience, while nursery school boys showed no greater gain than boys

who remained at home. Apparently both the experimental and the

nursery school programs benefited girls more than boys.

rimental Classes with Control Groups

oettest-Pretest Growth Coiparisons.

All classes were provided activities planned to develop total

growth. In addition, three of the classes (EN Ea, Ev) received a

program to strenEthen a specific weakness. The four class (Ec)

emphasised cognitive skills. For etial clace* one test was selected

to measure the skill emphasised in that class. A second or third

test of the same skill was available in some instances. Other tests

of skill not specifically programed also were significant. All

significant tests are reported in the following discussion which

compara each experimental class with the cooktrol groups.

Motor Class. The Eel class made significant growth in a greater

number of skills than Ev, Ec, or Ea. Ns boys gained more than Cn

and Co boys in a teat selected to measure the skill specifically

programmed. They also gained more than Co boys in two tests of

cognition. Em girls gained more on a test measuring the skill spe-

cifically programed than On and Co girls. They also gained more
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than On and Co girls on one test of auditory, three teats of cogni-

tion, and one test of language. In addition, Em girls gained more

than Co girls on one test of visual skills.

Visual Class. The Lv class made significant growth in a greater

number of skills than No or Ea. Iv boys gained more than en or Co

boys in a test measuring the skill specifically programmed. They also

gained more than Cn or Co girls in the test measuring the skill spe-

cifically programmed. limy also gained more than On and Co girls in

one teat of cognition and one test of language. Moreover, Lv girls

gained more than Co girls in one test of motor skills.

Cognitive Class. The Ed class made significant growth in a

greater number of skills than the Ea class. Bo boys gained more

than Cn or Co boys in a test measuring the skill specifically pro-

grammed. They also gained more than On and Co boys in one test of

motor skills. In addition La boys gained more than Co boys in one

teat of language. Ec girls gained more than Co girls in a teat

measuring the specific skill programmed. They also gained more than

Cn and Co girls in one test of language. In girls were the on!v sub-

group in which both Cu and Co girls made a significantly greater gain.
This occurred in one test of visual skills.

Auditory-Language Class. Ea boys made significantly greater
growth than On and Co boys in a test memuring the skill specifically

programmed. Et girls gained more than Cn and Co girls in a teat imm-
uring the skill specifically programed. They also gained more than
On and Co girls in one test of cognition. Moreover, Ea girls gained

mere than Co girls in a second test of cognition.

Children with no differences on the pretest showed many differ-
snots on the posttest accounting for growth in skills development.

The results indicated that children given u program designed
to help overcome a weakness made significant gains oompared with
children in the control groups. They grew significantly in a number

of skill areas not specifically programmed as well. The experimental

group an a ',hole glon mad' oignificant rains in more skins develop-
ment areas than the control groups. The control group with nursery
school experience showed gains in airs skills development areas than
children who attended no school. Throughout the study, sex differ-

ences appeared. In general, girls seemed to benefit more than boys
by attending either the prekindergarten program or a good nursery

school.

Five inconsistencies (Beer and ITPL 4 for boys; PPVT
ITPA 6, and ITPA 9 for girls) *incurred in Appendixes B and D because
the data required different statistical treatments. In Appendix B

cumptrisons were aade among the oazbined experimental group, the
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control group with nursery school experience, and the control group

with no school experience. In Appendix D, comparisons were made for

each experimental class (Em, Ea, Evo Ec) with the combined experi-

mental group and with the two control groups. The resulting figures

showed significant differences in Appendix D but not in Appendix H.

CONCLUSIONS

The developmental skills program seemed to be effective in areas

of specific programming for boys in each of the four experimental

classes and for girls in three of the classes. In the area of lan-

guage, the program seemed to be effective for girls in each of the

four classes and for boys in three of the classes. The program also

seemed to be effective in the area of cogni+41n for girls in four

classes and for boys in three classes.

Wh6n findings for the experimental classes were combined and

compared with the control groups, the effect of the specific pro-

grams was, of course, less apparent. However, the experimental group

of boys showed significant growth in the areas of motor, cognition,

and languages Experimental girls showed significant growth in each

of the developmental skills areas (motor, auditory, visual, cognition,

and language). Control boys with nursery school experience showed

significant growth only in the visual area and control girls with

nursery school experience showed significant growth only in the area

of cognition. Control boys and girls with no nursery school exper-

ience showed no significant growth in any developmental skills area.

The experimental cognitive class scored highest among the four

classes on the pretest and the posttest. The experimental motor class

which scored low on the pretests showed the most overall growth, in

skills. Girls appeared to make greater skills growth than boys in

both the experimental group and the control group with nursery school

experience.

Weaknesses seemed to be strengthened by the development of skills

in the area specifically emphasised. The motor, auditory, and visual

programs appeared to have more elfeot on grow-Un ciognition girls

than an emphasis upon the development of cognitive skills. For boys,

the motor program seemed to have more effect on growth in cognition

than an emphasis upon cognitive skills. However, the long range effect

of the emphasis on cognitive skills in the cognitive class will not

be known until the children undertake the mastery of the more formal

skills of learning which will be measured during Phase III of this

study. It is hoped, too, that evidence will be forthcoming to show

whether or not the developmental skills program geared to meet the

needs of each child will have a positive relationship with later suc-

cess in school.
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SARI

Not all children receive optimal education in a traditional

school program. Recent researches have pointed to the variety of

ways of learning available to children, the importance of skills

development, the relationship of each skill area to intellectual

growth, and the need to begin education early when children are

most amenable to change.

The objective of this study was to foster intellectual devel-

opmsnt of prekindergarten children through a personalised program

based on assessments of each child's developmental skills, using a

new combination of tests and specially selected instructional eater-

falls, methods, and techniques adapted to iDdividual needs. The

skills development program was conducted within the usual frame-

work of nursery school activities to promote aooial, physical, and

emotional maturation.

Four classes were organised, three of which focused on an area

of specific weakness (meter, auditory-languaga, or visual) for ap-

proximately twenty minutes each day. The majority of children in

the cognitive class, having shown no major weakness in these areas,

more given a program to develop cognitive skills.

Preteat and posttest data and posttest-pretest growth score

differences were examined statistically to determine the significance

of differences among four experimental classes (motor, auditory

including language, visual, and cognitive), the combined experimental

group, and control groups with and without nursery school experience,

separately for boys and girls.

The results indicated that Children given a program designed

to help overcome a weakness made significant gains compared with

children in the control groups. They grow significantly in a number

of skill areas not specifically progra3mted as well. The experimental

group as a whole also made significant gains in more skills develop-

ment areas than the control groups. The control group with nursery

school experience showed gains in more skills development areas than

children who attended no school. Throughout the study, sex differ-

snood ippfiared. Ti garlaral, girls =me " 1.-nef4+ mAra +hien b@y.

by attending either the prekindergarten program or a good nursery school.

The data 'suggest the importance and effectiveness of early

education with special emphasis en skills development. Locally, the

findings point to the need to modify for boys some aspects of the

program. Children in the cognitive clams scored high on both the

pretests and posttests and showed less peettest.ipretest growth than

children in the three other Glasses. This fact woman that more
emphasis should have been devoted to skills development in conjunction

with cognitive activities. Two additional years are needed to deter-

mine at the lnd of the first primary year in school whether or not

these children will maintain their lead in intellectual ability and

in achievement.
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APPENDIX A

RE-MATCHING THE EXPERIMENTAL AND CONTROL GROUPS $

THE FACTOR OF ATTENDANCE

Attendance of the Total Group.

The Prekindergarten Research Study is predicated on the hypothesis

that the improvement of skills is dependant in part on participation
during the school day in appropriate skills development activities,
attendance thus being one important factor in the investigation of

outcomes.

The experimental and control groups were tentatively matched in
October 1966 on the basis of age, sex, kindergarten to be attended
later, and two test quotients (11). Enrollment changes and instances
of control children moving from the school district required re-
matching prior to processing the posttest data.

In the experimental group, classes had operated 114 days as of
April 21, 1967. During the first week of operation only five children
entered school each day, the span of four days allowing the typical
child a possible perfect attendance of only 112 days. The number of
days present is given in Table A-1.

Of the 100 children finally designated as the experimental group
(11), three have left the area. The remaining 97 children attended
school from 100 to 42 percent of the time. Ninety children (92.7 per-
cent) were present at least 85 days or 78 percent of the class ses-

sions. Seven children (7.2 percent) attended 69 days or fewer, or
from 60 to 42 percent of the sessions. The obvious division between
children with good and poor attendance identified those children who

were present 85 days or more to be included in the assessment of

posttest results. The children in the good attendance group, with
five exceptions, fell statistically between plus and minus one standard
deviation; those in the poor attendance group, with two exceptions,
fell three standard deviations or more below the mean for attendance.
For thy 90 children with good attendance, the mean was 102.0 and
the mecuan was 103.4 days present; for the seven children in with
poor attendance the mean was 56.7, and the median was 56.0 days present.
The mean attendance for the total group was 98.7 days present, the
median was 102.6 days present.
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Table A-1. Attendance of Children in aperimental Group

Children

Number
of Days
Present Number

Cumulative

Percentage

114 - 110

109 - 105

104 - loo

99 - 95

94 - 90

89 . 85

84 - 8o

79 - 75

74 - 7o

69 - 65

64 - 6o

59 - 55

54 - 50

49 - 45

Total

12

21

30

11

11

5

0

0

0

1

1

2

2

1

12.4
Read

34.0 Down

64.9

76.2

87.5

92.7

Percentage
of Days
Present

(Cumulative)

100

96

91

87

82

78

7.2 60

6.2 55

5.2 51

3.1 Read 46.

Up

1.0 42

97 99.9 100

Median Diva Present 102.6
Mean Days Present 98.7

Attendance by Class and Sex.

Comparisons of the mean and median number of days present for boys

and girls separately and combined in each of the four classes are given

in Table A..2. Although the statistical significance of the data was

not calculated, observation of the figures show remarkable consistency.
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It is interesting to note that, with the exception of the motor class,
boys had slightly better attendance than girls, approximately one day
difference on the average for the combined groups.

Table A-2. Attendance of EXperimental Children by
Class and Sex

Group

Number of Days Present

Motor
Audit.-

Lang. Visual Cognitive

BOYS (13)* (13) (11) (11)

Mean 93.7 98.5 100.0 102.9
Median 99.0 102.0 101.0 104.0

.

GIRLS , (10) (12) (12) (15)

I

Mean
i 101.4 98.3 95.4 100.3

Median 103.0 102.5 99.0 106.0

TOTAL (23) (25) (23) (26)

Mean
Median

97.0
101.0

98.14

102.0
97.6

101.0
101.11

104.0

Reasons for Absence.

Absences were surprisingly infrequent considering the travel
distance (possibly two to three miles) to tae experimental school
and the susceptibility of young children to colds and more prolonged
illnesses. The transportation problem was fUrthm complicated by a
minor traffic accident occurring in one parent-arranged oar pool
followed by a delay in finding another driver. Table A-3 provides
data on reasons for absence.

*Number of children.

A-3



Table A-3. Number of Children in the Good and Poor

PttendancA Groups Compared by Reasons for Absence.u.
Reason

for
A1-sence

Class

Motor Aud. -Lan Visual Co itive Total

(.44.:0D ATTENDANCE GROW*

Illness 0 3 1 3 7

Transportation 0 2 0 0 2

Subtotal 0 5 1 3 9

POOR ATTENDANCE GROUP**

Illness 0 0 0 1 1

Transportation 2 2 2 0 6

Subtotal 2 2 2 1 7

COMBINED GROUPS

Illness 0 3 1 4 8

Transportation 2 4 2 0 8

TOTAL 2 7 3 h 16

*Includes only children present between 78 and 89 percent of school days.

Includes children present 60 percent or fewer school days.
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APPENDIX B

GROWTH IN DEVELOPMENTAL SKILLS
IN EXPERIMENTAL AND CONTROL GROUPS

Hypothesis.

Prekindergarten children who are provided with a personalised
program based on individual assessment of theii developmental skills

will show greater growth in skills than children without this program
as measured by standardised tests after a period of six months.

Independent Variable.

Participation or non-participation in the expo-imental pre-
kindergarten constituted the independent variable. Children in three
groups--an experimental group which plrticipated in the preklrer-
garten program (E), a control group with private nursery !. 1-f-e-

rienoe (Cn), and a control group with no schoo7. experience
were the subjects.

Control Variables.

The three groups were matched atatistically on the Illinois
Test of Psycholinguistic Abilities (ITPA) L.Q. and the Peabody Pio-
tare Vocabulary Teat (PPVT) I.Q. pretests, age, and sex.

indent Variables.

Seventeen pretest and posttest AMIBUTeS of skills development
were investigated. They included ITPA raw scores for subtexts 1-9
and total L.Q., the Beery- Buktenioa Developmental Form Sequence
(Beery) raw score, three gross motor subtexts and total raw scores,
a three-dimensional auditory discrimination teat (Aud.-Disc.) raw
score, and the PPVT

Analyses.

The stiaistical significance of mean score differences among
the experimental (I) and two control groups (Ca and Co) was computed
for four control and 15 dependent variables on the pretest and for
17 dependent variables on the posttest and on posttest-pretest growth
differences using the MANOVA program (4). This analysis provides
tests of significance using Wilkie lambda criterion and canonical
correlations to establish overall significance of the data. The
MANOVA program is a more severe test than the usual related or un-
related t-test procedures (6) because it processes all variables

B-1
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simultaneously. The program provides an P test in terms of a p value
to indicate the peroentage of variables which might be significant
an4 by chance. The usual t-test does not provide this tafeguard.
The analysis further provides a univariate F test which indicates
the significance of cach variable among the groups.

Results.

The findings are reparted for the pretest and posttest scores,
and for posttest- pretest growtiu differences separately for boys and
girls.

Pretest Differences fir Bon.

In the MANOVA program (1), the Wilk's tests of overall signifi-
cance showed p less than .001 for boys, thereby justifying rejection
at this level of the null hypothesis (upon which the analyses are
based) that no differences among experimental (E) and control (en and
Co) groups existed. The resulting anivariate F tests showed no signif-
icant differences among the groups on any of the control or dependent
pretest variables. By way of caution, B, Ont and Co groups had been
matched in October 1966 en pfttest ITPA L.Q., and PPVT IA., age,
and sex, and were rematched on the same control variables when the
availability of children for further study was determined following
posttesting. With this procedure, some differences in the 17 dependent
variables might have been expected. This MAX not the case as no
statistically significant differences among the B, On, and Oo groups
were found on any control or pretest dependent variables. Table B-1
provides pretest data on raw score, age score, and standard deviation
(S.D.) from the mean for boys. Age score and S.D. figures were taken
from publishers' manuals when available. Otherwise local data were
computed.
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Table B-1. Protest Raw Scores Age Softies and
Standard Deviation (S.D.) Data for Boys

Dpendent
Variable

Experiment (E) Control(Cn) Control (Co)

Mean Ago: 4-5 Mosn Ago; 4-6 Mean Ages 4-5

Raw
Score

Age
Score S.D.

Ism
Score

Age
Score S.D.

Ram
Score

Aga
Score S.D.

Beery 5.42 4-5 -.04 5.78 4-6 -.10 5.19 4-4 -.14

ITPA 1* 17.13 5-0 .57 17.28 5-0 .57 15.84 4-9 .39

ITPA 2* 9.02 4-9 .20 9.19 4-9 .20 8.91 4-9 .20

ITPA 3* 12.20 4-8 .50 12.72 4-11 477 12.03 4.6 .50

ITPA 4* 10.42 4-4 .04 9.00 4-0 -.17 10.19 4-4 .04

ITPA 5' 11.56 5-1 .44 9.72 4-5 -.11 10.94 4-9 .16

ITPA 6* 10.76 4-7 -.19 11.09 4-7 -.19 10.91 4-7 -.19

ITPA 7* 9.00 5-0 .28 8.97 5-0 .28 9.06 5-0 .28

ITPA 8* 16.71 4-10 .37 17.13 4-10 .37 15.50 4-7 .17

ITPA 9* 7.82 4-4 -.13 8.00 4-4 -.13 7.75 4-4 -.13

ITPA L.Q.* 107.07 4-9 .144 105.28 14-8 .31 105.66 14-8 .38

Hopping-Ri2., 1.24 - .41 .84 1 - -.09 1.06 - .21

Hopping-Left 1.47 - .42 1.19 - .25 1.06 - -.04

alpp ing .69 - .02 .47 - -.18 .41 - -.25

Total Motor 17.42 - .30 16.50 - .19 16.06 - .07

PPVT I.e. 07.67 4-9 .50 105.47 4-9 .31 107.72 4-9 .50

Audi. Disc. 10.71 - .02 11.06 - .31 10.72 - .03

*Age score and S.D. taken fres publisksd toot standardisation data; the
remaining age scores and 8:D.'s mom asmputod from local figures.
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Posttest Differences for Bea.

Again, the Wilk's testa of overall significance showed p less
than .001 for boys posttest which justified the rejection at this
level of the null hypottaisis of no differences among groups. The
resulting univariate F test showed significant differences for nine
dependent variables. Table B-2 gives the raw scores for the dependent
variables (Beery, 'TPA 14, ITPA 5, ITPA 8, ITFA L.Q., hopping-right
foot, hopping-left foot, skipping, and total motor scores) for which
differences ware significant at p less than .05 together with appropriate
t-tests.

I with On Posttest for Boys. The experimental boys with pre-
kindergarten experience (t) scored significantly higher than the
control boys with private nursery school experienete (Cn) at >.05 to
>.005 levels in seven of the nine variables (ITPA 4, ITPA 5, ITPA
L.Q., hopping-right foot, hopping-left foot, skipping, and total
motor score). The control boys (Om) scored significantly higher than
the experimental boys (10 only in ITPA 8.

E with Co Posttest for The experimental group (E) scored
si can an e control group with no school experienoe
(Co) at :)..01 to .005 levels in eight of the nine dependent variables.
The exception was ITPA 8 which gave no significant differences between
the groups.

On with Co Posttest for Boys. Between the two control groups
(Ch and Co) significanidifferences favoring children with nursery
school experience (Ca) at >101 and >.025 levels were Beery and
ITPA 8 respectively. Other differences were not significant.

Summary of Posttest Differences for Boys. The experimental
boys (EY scored significantly higher than control b (On) in seven
dependent variables and higher than control boys (Co)

oys

in eight depend-
ent variables identified by the Wilk's analysis. Only in ITPA 8 did
On boys score significantly higher than E boys. The control group
(Ca) scored significantly higher than control group (Co) in two depend-
ent variables. The findings show considerably greater development
of experimental boys (B) over control boys with and without private
nursery school experience (Cn and Co) and slightly greater develop-
ment of On over Co boys especially when compared with pretest results
which showed no statistically significant differences among the three
groups at the outset on any of the 17 variables.
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Posttest- Pretest Growth itfferenoes for Beys.

In the MANOVA program (4), the Wilk's tests of overall signifi-
canoe showed p less than .004 for boys, thereby justifying the rejec-tion at this level of the null hypothesis (upon which the analyses
are based) that no differences among experimental (E) and control(Cn and Co) groups existed, The resulting univariate F test showed
significant differences for four dependent variables. Table B-3indicates the raw score differences for the dependent variables
(ITPA 5, ITPA 6, ITPA L.Q., and skipping) for which the differences
were significant at g less than .05. The groups between which sig-
nificant differences were found by the univariate F tests are givenin Table B-3.

E with Cn Growth for The pesttst-pretest growth differ-enoe oxpe en with prekindergarten experience was
significantly greater than growth of the control boys with nurseryschool experience in ITPA 5, ITPi 6, and skipping at >.05 to >.005levels. No significant growth difference was found for ITPA totalL.Q.

Z with Co Growth for 1m. The experimental boys surpassed
the ol----.7orontzbciirriath no school experience significantly on all fourdependent variables: ITPA 5, ITPA 6, ITPA Total L.Q.: and skippingat >.025 to .>.005

Oa with Co Growth for The sontrol boys with nurseryschooliWiloe aifo rurpass the control boys with no salmiexperience on any of the four dependent variables.

of Growth Differences for Bo . ltperixental boys (I)made s cantly greater g ns is development than controlboys with and without nursery school experience (On and Co) in three
of the four dependent variables. In ITPA L.Q., the Z boys also
soured significantly higher than Ce beys bat not higher than Cn boys.Cn boys did not surpass Co boys in any of the four dependent growthvariables identified by the Wilkls tests of significance.
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Pretest Differences far Girls.

In the MUGU program (a), the Wilk's tests of overall signifi-
canoe also Showed p less than .00A for girls, again justifying the

rejection at this level of the null hypothesis (upon which the analyses
are based) that no difference among experimental (E) and control

f,Cn and Co) girls existed, The resulting univariate F tests showed
significant posttest differences among the girls but no significant
protest differences in any of the control or dependent variables.
(See Appendix B-1.) Table D-4 gives pretest data on raw score, age
score, and standard deviation (S.D.) from the mean for girls. Age

score and S.D. figures were taken from publishers' manuals when avail-
able. Otherwise local data were cenputed.

Posttest Differences for Girls.

The Wilk's tests of overall significance shoved p less than
.001 for girls posttest 'thigh, again, justifies rejecting the null
hypothesis of no differences among groups at this level. The result-
ing univariate F test showed significant differences for six dependent
variables. The raw score differences for six dependent variables
(Beery, ITPA 5, hopping-right foot, hopping-left foot, skipping, and
total motor scores) for which differences were significant at p less
than .05 together with appropriate t-tests as shown in Table 5.

1:with On Posttest for Girls. Experieental girls (I) scored
significantly higher than control girls (Cn) at >45 to >.01 levels
on five of the six dependent variables. Only the hopping-right foot
score showed no significant difference.

B with Co Posttest for Girls. The experimental girls (B) scored
significantly higher an control girls (Co) at >05 to >405 levels
in all six dependent variables.

Ca with Co Posttest for Girls. No significant differences between
the contra groups were found on am of the six dependent variables.

of Posttests for Girls. Ihperieental girls (E) scored
significan -higher than control girls (Cn) in five of the six
dependent variables; and scored significantly higher than control
girls (Co) on all six dependent variables. No statistically signif-
icant differences were found between the control girls with or with-

; out private nursery school experience (On and Co) on any of the mix
dependent variables. The scores show considerably greater develf-ment
of experimental girls (B) over control girls (Cn and Co) but no differ-
ence for girls between the two control groups. Again, these results
should be interpreted in terms of pretest scores in which no statis-
tically significant differences among the three groups were found on
any of the 17 dependent variables.
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Table B-4. Pretest Raw Soars, Ago Soares and
Standard Deviation (S.D.) Data for Girls

Dependent
Variable

Beery

IV/ 1
*

;TPA 2'

ITPA 3*

ITPA 41

ITPA 5'

ITPA 6*

ITPA 7*

ITPA 8'

ITPA 9*

ITPA
*

.epping-Right

Hopping-Left

Skipping

Total Motor

PPVT

Aud. Disc.

teperiaant(Z) Control (Ch) Control (Co)

Mean Ages 4-5 Mean Age: 4-7 Mean Age: 4-6

Raw
Score

Age
Boors S.D.

Raw
Score

5.76

16.91

9.89

12.33

10.76

10.62

10.64

8.62

17.04

8.24

107.44

1.38

1.58

1.04

18.76

104.33

10.98

4-3

5-0

5-2

4-8

4-8

4-9

4-7

5-0

4-10

4-4

4-9

OD

OM

40

4-7

-.23

.57

e42

5.51

16.76

8.83

.50 12.37

.25 10.59

.16 12.17

-.1, 10.49

428 8.93

.37 16.63

-.13 8.32

.44 106.78

-.06 1.17

.24 1.39

-.02 .95

-.14 17.88

.25 106.93

.00 11.10

Age
Score

4-3

5-o

4-9

4-8

4-8

5-1

5-0

4-10

4-4

4-11

14-11

S.D.

Raw Age
Score Score S.D.

-.66

.57

.20

.50

.25

.44

-.43

.28

.37

-.13

.44

-.38

-.37

-.31

5.91

17.71

9.85

12.97

10.74

11.24

1156

8.68

16.74

9.12

109.50

1.47

1.44

1.15

19.82

103.85

4-4 -.32

5-2 .74

5-2 .42

4-11 .77

4-8 .25

4-9 .16

5-0 .04

5-0 n0

4-10 .37

4-7 .13

4-11 .63

-.12

-.33

-.16

-.09

4-8

OD

.25

.22

*Ago score and S.C. taken troa published test standardisation data; the
remaining age scores and S.D.Is were or-muted from loos1 figures.
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Posttest-Protest Growth Differences for Girls.

In the MANOVA program (h), the Wilk's tests of overall signifi-
cance showed p loss than .001 for girls, thus justifying the rejection
at this level of the null hypothesis (upon which the analyses are
blued) that no differences among experimental (E) and control (Cn and
Co) groups existed. The resulting univariate F test showed signifi-
cant differences for seven dependent variables. The ram score differ-
ences for seven dependent variables (Beery, ITPA 1, aTPA 5, ITPA
hopping-right foot, skipping, and total motor) for which differences
are significant at p less than .05. The groups between which signifi-
cant differences were found by the univariate F tests, are given in
Table B-6.

I with On Growth for Girls. The posttest-pretest growth differ-
ences of the experimental girls with prekindergarten experience (E)
were significantly greater than the control girls with nursery school
experience (Cn) in only two dependent variables--Beery (> .05) and
ITPA 5 e.005). No significant differences were found for the other:
five variables.

I with Co Growth for Girls. The experimental girls (E) scored
significantly-higher than the control girls with no school experience
(Co) on all seven dependent variables: Beery, ITPA 1, ITPA 5, ITPA L.Q.,
hopping-right foot, skipping, and total motor scores at >.005 level.

en with Co Growth for Girls. The control girls with nursery
school experience (Ca) scored significantly higher than the control
girls with no school experience (00 on throe dependent variables:
ITPA hopping-right foot, and skipping at >.025 to >.01 levels.
No significant differences were found for Beery, ITPA 1, ITPA 5, or
total motor scores.

of Growth Differences for Girls. Eirporimental girls (E)
made significant greater gains an control girls with nursery
school experience (en) in two of the seven dependent variables iden-
tified by the Wilk's formula. Experimental girls (I) made significantly
greater gains than control girls with no school experience (Co) in all
seven dependent variables.

Incidental to the present study, control girls with nursery
school experience (On) made significantly greater gains than control
girls with no school experience (Co) in three of the seven dependent
variables identified by the Wilk's analysis.

In general, girls gained more than Cn girl. in two dependent
growth variables and gained more than Co girls in all seven dependent
growth variables. Cn girls surpassed Co girls in three dependent
growth variables identified by the Wilk's tests of significance.
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of Growth Differences for the Total,Group.

In general, nine of the 17 dependent growth variables appearedto be influenced significantly neither by participation in the pre-
kindergarten program (E) nor by attendance at a private nurseryschool (Cn). These nine variables differed for boys and for girls.
However, E boys surpassed Cn boys in three of four skill areas;E girls surpassed Cn girls in two of seven skill areas. The findings
suggest greater effectiveness of the experimental prekindergarten
program compared with the usual good nursery school.

Experimental boys (E) surpassed control boys with no school
experience (Co) in all four skill areas; E girls surpassed Co girlsin all seven skill areas. The effect of the experimental prekinder-garten program over no school attendance is clearly evident.

Control boys with nursery so: -tool experience (Cn) surpassedcontrol boys with no school experience (Co) in none of the fourskill areas; en girls surpassed Co girls in three of the seven skill.areas. These figures indicate the somewhat obvious interpretation
that attendance at nursery school results in greater skill growththan not attending school.

The findings give partial support to the hypothesis that pre-
kindergarten children in a skills developmental program will showgreater growth in skills than children without this program.

Analyses similar to those reported in this appendix were madeof data for boys and girls combined. This treatment did not provide
significant differences among the experimental and control groups.The results of this combined treatment point to the important factthat, because boys and girls often differ in their level and degreeof skills development, analyses of such data should be made separatelyby sex.
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APPENDEL C

GROWTH 11 DEVELOPMENTAL SKILLS
IN FOUR EXPERIMENTAL CLASSES

Hypothesis.

Prekindergarten children who are provided with a personalised
program based on individual assessment of their developmental skills
and assigned to a class to meet their specific needs will grow in all
skill areas but will show greater growth in the area of their specific
need when compared with the other classes as measured by standardised
teats after a period of six months.

Independent Variables.

Fear developmental skills class**, organised to provide for the
specific needs of ohildren--motor (M), auditory including language
(A), visual (V), and cognitive (C)--comprised the independent variables.

Control Variables.

The four classes were organised on the basis of assessment of
children's skills development and no attention was given to control
variables.

ammdent Variables.

Seventeen pretest and posttest measures of skills development
were examined. They included Illinois Test of Psycholinguistic Abil-
ities (ITN.) raw scores for subtexts 1-9 and LA., Beery-Buktenica
Developmental Form Sequence (Beery) raw score, three gross motor sub-
tests and total raw scores, a three-dimensional auditory discrimina-
tion test raw score, and the Peabody Picture Vocabulary Test (PPVT) I.Q.

a
The statistical significance of mean boore differences among

the four experimental classes was computed for four control and 15
dependent variables on the pretest, and for 17 dependent variables
on the posttest and posttest-pretest growth difference using the
MANOVA program (1&). (See Appendix B-1.)

Results.

The findings are reported for the pretest, the posttest, and the
posttest-pretest growth differences separately for boys and girls.

C-1



Pretest Differences for B.

In the MANOVA program, the Wilk's tests of overall signifi-
cance showed p less than .001 for boys, thereby justifying rejection
at this level of the null hypothesis (upon which the analyses are
based) that no differences among motor (M), auditory including
language (A), visual (V), and cognitive (C) classes existed. The
resulting univariate F tests showed significant differences among
classes for 12 dependent variables. Table C-1 lists the variables
for which differences were significant at p less than .05 together
with appropriate t-tests.

Motor (M with Audito includin: Language (A Pretest for Bo
M boys scored significantly higher than A boys at >.0 to >..00
levels in five of the 12 dependent variables (ITPA 1, ITPA 3, ITPA 59
ITPA L.Q., and auditory discrimination). A boys scored significantly
higher than M boys in hopping-left foot and total motor score.

Motor (M) with Visual in Pretest for Bows. M boys did not sur-
pass boys on any of the 12 dependent variakaes. V boys scored sig-
nificantly higher than M boys at >0.01 to >405 levels in four depend-
ent variables (ITPA 3, ITPA 7, hopping-left foot, and total motor
score).

Motor (M) with Cognitive C) Pretest for Boys. M boys did not
surpass C boys on any of the 12 dependent variables. C boys scored
significantly higher than M boys at >05 to >.005 levels in ten
dependent variables (Beery, ITPA 1, ITPA 3, ITPA 7, ITPA 8, ITPA 9,
ITPA L.Q., hopping-left foot, total motor, and PPVT I.Q.) .

Auditory including Language LIL...AvithVis(l) Pretest for Boa.
A boys did not surpass V boys on any of the 12 dependent variables.
V boys scored significantly higher than A boys at ..05 to >..005
levels in eight dependent variables (ITPA 1, ITPA 3, ITPA 5, ITPA 7,
ITPA 8, ITPA PPVT I.Q., and auditory discrimination).

Audito including Lan a A with Co nitive (C Pretest for
Bogs. A boys did no surpass C boys on any of the 1 dependent var-
iables. C boys scored significantly higher than A boys at >..01 to
..005 levels on ten dependent variables (Beery, ITPA 1, ITPA 3,
ITPA 5, ITPA 7 ITPA 8, ITPA 9, ITPA L.Q., PPVT I.Q., and auditory
discrimination).

Visual (V with Co nitive C) Pretest for Bo V boys did not
surpass C boys on any of the 1 ependent variables. C boys scored
significantly higher than V boys at >05 to "..005 levels in three
dependent variables (Beery, ITPA 8, and ITPA 9).



Summary of Ple"-test Different, for Boys. Children in meter
(M), auditory invading language t[J, visual (V), and cognitive (C)
classes were compared on pretest Mean raw soores which were signif-
icant among the classes for 12 dependent variables. M boys surpassed
A boys in five skill areas. A boys surpassed M boys in two skill
areas. V boys surpassed M boys in four skill areas and A boys in
eight skill areas. C boys surpassed M boys in ten skill areas, A
boys in ten skill areas, and V boys in three skill areas. Among the
four classes, the number of significant pretest scores of boys from
high to by were: cognitive-23, visual--12, motor--5, and auditory
including language-2.
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Posttest ff s for Doge.

Again, the Wilk'. tests of overall significanoe showed p less
than .001 for boys posttest which justified the rejection at this
level of the null hypothesis of no differences along the classes.
The resulting untvariato F tests showed significant differences
among classes for nine dependent variables Table 0-2 lists the
variables (Beery, ITPA 3, ITPA 5, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q.,

skipping, and PPVT I. for which differences were found at p less

than .05 together with appropriate t-tests.

Motor M with Audi includin: o A Posttest for Boys.
M boys Boor >005
levels in three of the nine dependent variables (ITPA 7, £TPA L.Q.,

and PPVT A boys did not surpass M boys on any of tht depend-

ent variables.

Motor M with Visual V Posttest for M boys did not

surpass boys on any e en t variables. V boys scored
significantly higher than M boys at >05 to >.005 levels in four
dependent variables (ITPA 3, ITPA 5, ITPA 7, and skipping).

M) M boys did not

surpass C boys on any of e nine dependent variables. C boys scored
significantly higher than M boys at >05 to ?.005 levels in eight
dependent variables (Beery, ITPA 3, ITPA 5, ITPA 7, ITPA 8, ITPA 9,
ITPA L.Q., and skipping).

Auditory includin A with Visual V Posttest for
..A boys no surpass ys on any '.e n pit n var es.

V boys scored significantly higher than A boys at >025 to _>.005
levels on seven variablos (ITPA 3, ITPA 5, ITPA 7* ITPA 8, ITPA L.Q.,
skipping, and PPVT I.Q.) .

Auditory includin e A with Co tive C Posttest for
Ben. boys did not surpass boys on any of the e dependent
variables. C boys scored significantly higher than A boys at >05
to >005 levels on all nine dependent variables (Beery, ITPA 3,
ITPA 5, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q., skipping, and PPVT

Visual V with Co tive Posttest for Boy. V boys did not
surpass C boys on any of the nine dependent var ables. C boys scored
significantly higher than V boys at >05 to >005 levels on three
dependent variables (Beery, ITPA 3, and ITPA 9).



ofPost.t..........esti.....2IfenreoesforBo. Children in motor

Mg auditory including-lduageli),Viansuai(V), and cognitive (C)

classes were compared on posttest mean raw scores which were signifi-

cant among the classes for nine dependent variables. H boys sur-

passed A boys in three skill areas. A' boys did not surpass M, V,

or C 'ooys in any skill area. V boys surpassed N boys in four skill

areas and A boys in seven skill areas. C boys surpassed M boys in

eight skill areas, A boys in all nine skill areas, and V boys in three

skill areas. Among the four classes, the number of significant post-

test scores of boys from high to low were: cognitive-20, visual-11,
motor - -3, and auditory including language --0. Although all boys showed

considerable growth, the classes retained the same relative positions

indicated on the pretest.
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Posttest-Pretest Growth Differences for Boys.

In the MANOVA program 00, the Wilk's tests of everell signifi-

cance showed p less than .019 for boys, thereby justifying t17... rajec-

tion at this level of the null hypothesis (upon wh_a ire analyse::

are based) that no differences among the f;-4iik classes existed. The

resulting univariats F testa showed significant differences for four

of the 17 dependent variables. Table C-3 indicates the dependent

variables (ITPA 2, ITPA 3; total motor, and auditory discrimination)

for which differences were itilnd at p less than .05 together with

appropriate t-tests.

Motor (M) with Auditory including_Lamvage (A)AGrrIllos29121...

M boys grew significantly' more than A boys at ;>.005 level in one of

the four dependent variables, total motor score. A boys grew signif-

iotly more than 14 boys at >..05 level in auditory discrimination.

Motor W with Visual V) Growth forfillig. Again, M boys gray

significantly mon. than V' boys at .05 level in one dependent var-

iable, total motor saoi::- V boys did not surpass the M boys in growth

in any of the four dependent

Motor () with Co....112:algik_____.oiri,kfor_BiLos. Still again, M

boys grew significantly more than C boys at .>,025 level in total

motor score. C boys did not surpass M boys in gm-B:91 in any of the

four dependent variables.

Auditory including Language ;,41)v:eih Visual V Growth for 110-!!

A boys grew significantly more than boys at >40 level in ITPA 3.

V boys did not surpass A boys in growth in any of the four dependent

variables.

Auditory Cognitive...IS) Growth for

Ems. Again, A boys grew significantly. more than C boys at .>..05

level in ITPA 3 and at level in auditory discrimination. C boys

did not surpass A boys in growth in any of the four dependent var-

iables.

Visual (I/ with C nitive C Growth for Bozs. V boys grew sig-

nificantly more than C boys at .7.'w level in TTPA 2. C boys did

not surpass V boys in growth in any of the four dependent variables.

C-8



S of Posttest-Protest Growth Differences for_ Boys.

dren in motor M auditory including language
ciTT;isual ,V), and

cognitive (C) classes were compared on posttest-pretest
growth dif-

ferences which were significant among the classes for four dependent

variables. M boys surpassed A, V, and C boys in growth in one skill

area (total motor score). A boys surpassed M boys in growth in ode

skill area (auditory discrimination) and V boys in one skill area

(ITPA 3.4uditory-Vocal
Association); C boys in two skill areas (ITPA 3

and auditory discrimination). V boys curpassed C boys in growth in

one skill area (ITPA 2-Visual Decoding). C boys, whose skills were

intact from the outset did not surpass M, A, or V boys in growth in

posttest- pretest growth difference in any skill area. In each of

the three classes organised to strengthen weaknesses (M, A, and V),

the significant posttest-pretest growth difference of boys occurred

in areas of greatest weakness in the pretest. In the cognitive

class, C boys, with basic skills intact, did not exoel in amount of

growth compared with boys in the other classes.

The findings give partial support to the hypothesis that pre-

kindergarten
children in a skills development program will grow in

all skills ai 1 but will show greater growth in the area of their

specific need.

C-9
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Pretest Differences for Girls.

In the MANOVA program OA), the Wilk's tests of overall signifi-
cance showed p less than .001 for girl!! (identical with boys), again
justifying rejection at this level of the null hypothesis of no dif-
ferences among classes. The resulting univariate F tests

,-head
significant differences for 14 dependent variables. Table C-4 liststhe nontrol and dependent 7ariables (Age, ITPA 1, ITPA 2, ITPA 3,
ITPA 5, ITPA 6, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q., hopping- :Fight
foot, hopping-left foot, skipping, and total Rotor) for which dif-
ferences were significant at p less than .05 together with appropriate
t-tests.

Motor (M) with Auditory includi e A Pretest for Girls.
14 girls did not surpass A girls on any of the variables. A girls
scored significantly higher than M girls at >05 to .005 levelsin six dependent variables (age, ITPA 6, hopping-right foot, hopping-left foot, skipping, and total motor scores).

Motor M with Visual V Pretest for Girls. M girls scored
significantly higher than V girls at >00 level in one area, ITPA 2.V girls scored significantly higher than M girls at >.05 to ;>.005levels in 12 of the 14 variables (age, ITPA 1, ITPA 3, ITPA 59 ITPA 7,ITPA 6, ITPA 9, ITPA L. hopping-right foot, hopping-left foot,
skipping, and total motor scores).

Motor (M with Co tire C Pretest for Girls. M girls did notsurpass C girls in any o the variables. C girls scored signifi-
cantly higher than )4 girls at ;>.025 to >405 levels in 12 variables
(age, ITPA 1, ITPA 2, ITPA 3, ITPA 7, ITPA 8, ITPA 9, ITPA L.Q., hop-ping-right foot, hopping-left foot, skipping, and total motor scores).

3.ncluding (V Pretest for Girls.A girls scored significantly higher than V girls at >00 level inone area, IPA 2. V girls scored significantly higher than A girlsat .*.025 to >405 levels on three of the 14 variables (ITPA 3, ITPA 7,and ITPA L.Q.).

Aucj.i12i.n.g.....seatiwithCor Pretest forGirls. A girls scored significantly higher than C girls at:riq-
level in one area, ITPA 6. C girls scored eignificantly higher thanA girls at >425 to >.005 levels on six variables (ITPA 1, ITPA 2,ITPA 3, ITPA 7, ITPA 9, and ITPA L.Q.).

Visual (V) for Girls. V girls scored
significantly higher than C girls at>...Orgt7rel on ITPA 6. C girlsscored significantly higher than V girls at }.05 or :>-.005 levels
in two areas (ITPA. 2 and ITPA 9),

C-11



Summary of Pretest Differences for Girls. Children ir, the motor

(M), auditory including langaitial (V), and cognitive (C)

classes were compared on pretest mean rim; scores which were signifi-

cant among the classic for 14 dependent variables. M girls surpassed

V girls in one skill areas A girls surpassed M girls in AX skill

areas, V girls in one skill area, and C girls in one skill area. V

girls surpassed M girls in 12 skill areas, A girls in three skill areas,

and C girls in one skill area. C girls surpassed M s in 12 skill

areas, A girls in six skill areas, and V girls in two skill areas.

Among the four classes, the number of significant pretest scores of

girls from high to low: cognitive--20, visual - -16, auditory including

language-8, and motor--1.
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Posttest Differences for Girls.

In the MANOVA program (4), the Wilkls tests of overall signif-

icance showed p less than .001 for girls, thfreby justifying the

rejection at this level of the null hypothesise (upon mhioh the analyses

are based) that no difference among tho four classes existed. The

resulting univariate F tests showed significant differences for three

of the 17 dependent variables. Table C-5 lists the variables (Beery,

ITPA 3, and ITPA 7) for which differences were found at p leas than

.05 together with appropriate t-tests.

liat)211.(mirithAucinalnjez_Ls.e(A)
Posttest for Girls,

No signifteant differences were found.

iletor111) with Visual tZ) Posttest for Girls. V girls scored

significantly higher iRs71 girls at a'.057,;57005 levels on all

three dependent variables (Beery, ITPA 3, and ITPA 7).

Motor (M) with Cognitive C Posttest for Girls. C girls

scored significantly higher than M is at >.02 to ....005 level

on all three dependent variables (Beery, ITPA 3, and ITPA 7).

ARdataxanisrithVisual V Posttest for Girls.

V girls scored significantly y h gher than girls at ,..02 on Beery.

Auditory including
(Cl_fosttest for

Girls. C girls scored significantly higher than A girls at >4,05 to

;>.025 levels on all three dependent variables (Beery, ITPA 3, and

ITPA 7).

Visual (V) with Cmitive (9.12alkssitior Girl!. No significant

differences were found.

Summary of Posttest Differences for Girls. Children i.d the

motorTM), auditory language (i), visual (V), and cognitive

(C) classes were compared on posttest mean raw scores which were sig.

nifioant among the classes for three dependent variables. M girls

did not surpass Al V, or C girls in any skill area. Likewise, A

girls did not surpass MI V, or C girls in any skill area. V girls

surpassed M girls in all three skill areas, A girls in one skill area.

C girls surpassed M and A girls in all three skill areas. Among the

four classes, the number of significant posttest scores for girls

from high to low were: cognitive-.6 and visual--4. Auditory including

language and motor classes did not surpass the other two classes sig-

nificantly on posttest scores. Although all girls showed considerable

growth, the C and V classes retained their highest rind next highest

positions, respectivelyr, and the A and M classes tied for the lowest

position.
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Posttest-Pretest Growth Differences for Girls.

In the MANOVA program (4), the Wilk's tests of overall signifi-
canoe showed p less than .001 for girls, thus justifying the rejection
at this level of the null hypothesis of no differences among the
four classes. The resulting univariate F tests showed significant
differences for three of the 17 dependent variables. Table C-6 indi-
cates the dependant variables (ITPA 2, ITPA 90 and total motor sr'orem)
for which differences were found at p less than .05 together with
appropriate t-tests.

Motor (M with Audi to includin Lap A Growth fin- Girls.
M girls grew 3i icantly more than A girls at >00 level in total
motor score. A girls did not surpass M girls in growth in any of the
three dependent variables.

Motor (M) withlisuakal OrIwth for Girls. M girls grew sig-
nificantly more than V girls at >.005 level in total motor saora.
V girls view significantly higher than M girls at ..05 level in ITPA 2.

Motor (M) with Co itive (C Growth for Girls. M girls grew
significantly more than C girls at .:>.0 to .:>a00 levels in all three
dependent variables (ITPA 2, ITPA 9, and total motor score)*

Audialmja.....iwithrisual (V) Growth for Girls.
A girls did not surpass V girls in growth in any of the three uspandent
variables. V girls grew signitioantly more than A girls at >425 in
ITPA 2.

Auditory includin Lan: (ALgith_Covitive (C Growth for
Girls. A girls grew s icantlynoFe--Min C girls at 577U37;
75rievels in two dependent variables, ITPA 2 and ITPA 9. C girls
did not surpass A girls in any skill growth.

tritskisulleinivorth for Girls. V girls grew
significantly more than C girls at >75t,r0levelts in all three
dependent variables (ITPA 2, ITPA 9, and total motor score).

Summary of Peettest-Preto Growth Differences for Girls. Children
in the motor (M), auditory in,A.ading language (A), visual 717, and cog-
nitive (C) classes were compared on pc4ttest-pretest growth differences
which were significant among the classes for three dependent variables.
M girls surpassed A 2-od V girls in one skill area (total motor score)
and surpassed C girls in all three skill areas (ITPA 2, Visual-Decod-
ing; ITPA 9, Visual Motor Sequenoing; and total motor score). girls
surpassed C girls in two areas (ITPA 2 and ITPA '). V girls sur-
passed M and A girls in we variable (ITPA 2) and C girls in three var-
iables (ITPA 2, ITPA 9, a'd total motor score). C girls whose skills
were intact from the outaot did not surpass M, V, or A gir13 in mount
of growth in any skill &nits In each of the three classes programmed

C-16



to strengthen wetknosses (4, A, and T), the significant ponttest-

pretest growth difference for girls occrarred in areas of greatest

weakness in the pretest. Tn the cognitive class, C girls, iith skills

intact, did not excel in amount of growth conk .red with girls in the

other classes.

The findings gave partial support to the

kindergarten dhildren in a skills development

all skills areas but will show greater growth

specific need.

C-17

hypothesis that pr:;-

program will grow in

in the area of their
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APPENDIX D

GROWTH IN SPECIFIC DEVELOPMENTAL SKILLS
RP CLASS AND BY

CONTROL GROUPS; GROWTH IN COGNITION AND EXPRESSION

FOR THE EXPERIMENTAL GLASSES; THE COMBINED

EXPERIMENTAL GROUP, AND THE CONTROL GROUPS

Hvothesis.

Prekindergarten children who are provided with a personalized

program based on individual assessment will show greater growth in

the area of specific programming as well as in the cognitive process

and the expressive process compared with children not participating

in a developmental skills program.

Inam-dent Variables.

Four developmental skills classes were organized to provide for

cldrents specific needs in the following five areas; motor (M),

auditory and language (A), vieval (V), comitive (C). The four

clEses comprised the experimental group rE). The subjects of the

study also included two control groups, one having nursery school

expeAence (Cn) and one with no school exp.rience (Co). Participa-

tion or non-participation in the developmental skills classes con-

stitad the independent variable.

Control Variables.

The significances of difference in age, sex, Illinois Test of

Psycholinguistic Abilities (ITPA) L.Q., and Peabody Picture Vocabu-

lary Test (PPVT) I.Q. pretests of matched children in the experimental

and control groups (E, Cn, Co) were computed. The four classes (Em, Ea,

Ey, Ec) were not matched with each other or with the control groups.

Dependent Variables.

Skills developme:.t was assessed by 17 pretest and posttest

measures to ascertain the levels of functioning in the five develop-

mental skills arcss after a period of six months.

Anaiysi3.

The 7tatistical significance of posttest-pretest mean score dif-

fereroes wtn computed for each exnerimental class (EM, Ea, Ev, Ec)

with the total experimental group (E) and the two control groups

(Cn and Co) using the MANOVA program (4) . (See Appendix B-1.) The

data were converted to standard scores to indicate deviation from

age dorms.



In the MANOVA program, the Wilk's tests of overall signifi-

c ance ehnged p less than 0.5 for +he pertinent dependent vewlei,les

selected for the sub-studies reported in Appendix D (except as

noted). This analysis ;justified rejection at this level or better

of the null hypothesis (upon which the analyses are based) that no

significant differences among each specifics experimental class, the
combined experimental group, and the control groups existed. The

Wilk's analysis is provided in Table 0-1 and th* paired t-tests are

given in Tables D6.2 and D-3.
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V

V

1

az



Table D-1. will's Test of Overall Significance of
Differences for Boys and for Girls Among the

Experimental Classes, the Combined Experimental Group,
and the Control Groups

Dependent Variables

with E, Cn, Co

BOYS

p less than

A. Total Motor Testa

B. ITPA 5 - Vocal Encoding ac

.001

.026 .017

C. Beery, Developmental Formma

D. ITPA 4 Visual-Motor Association° .041 .023

E. ITPA L.Q.b .001 .027

F. PPVT I.Q.b as ns

GIRLS

.02-;

.004

.004 .011

.007 .002

us

A. total Motor Testa .001

B. ITPA 5 . Vocal Encoding" .001 .002 .001 .001

C. Beery, Developmental Forme .007

D. ITPA 4 - Visual-Motor Associationab .023 ns .007 .021

E. ITPA LA.
b

.001 .001 .003 005

F. PPVT LC.
b

.020 ns .049 ns

&Dependent variables pertinent to each developmental skills class (See Fig-
urs.114 and Tables 106.4 and D4).

blependent variables pertinent to cognition (See Figure' D-4 and Tables
L-4 and D-5).

cDoendent variable pertinent to expression (See Figure D-7 and Tables D-14
ano D.5).

D-3



Table D-2. Significance of Growth Differences for Boys
in Each Experimental Class and the Combined :xper tmental

Group Compared with the Control Groups

Class/Group

A. TOTAL MOTOR TEST

Em - Motor Class

Cn nntreo Group with Nursery School

One-sided
t-Test

ji Co

>.005 >.005
ns

B. ITPA 5 - VOCAL ENCODING

Em - Motor Class

EA .1' Auditory-Language Class

- Visual Class

- Cognitive Class

E Combined EXparimental Group

Cn - Control Group with Nursery School

ns ns

>41 >4,005

ns

ns

ns

C. BEERY - BUKTENICA DEVELOPMENTAL FORM SEQUENCE

Ev - Visual Class

Cn - Control Group with Nursery School

>.025 >'.005
>,.0541

D. ITPA 4 . VISUAL MOTOR ASSOCIATION

Em - Motor Class

Ea Auditory-Language Class

Ev - Visual Class

Ec - Cognitive Class

E - Combined Experimental Group

Cn - Control Group with Nursery School

ns

ns

ns

.025

>425
ns

ns

.005

ns >0005*
X15

*
Significant only when compuUng each class esparately (Em, Ea,
Ev, Ec) with groups E, Cn, Co.

D-1i



Table D-2. (continued)

Class/Grap

.111111111.11

Ono-sided
t-Test

Cn Co

E. ITPA L.Q. - COMPOSITE SCORE

Em - Motor Class

Ea - Auditory-Language Class

Ev - Visual Class

Eo - Cognitive Class

E Combined Experimental Group

Cn - Control Group with Nursery School

na x.,05

ns ns
ns >5
ns na

na 7.1.005

ns

F. PEABODY PICTURE VOCABULARY TEST T.Q.

Em - Motor Class

Ea - Auditory-Language Class

Ev - Visual Class

Eo - Cognitive Class

E - Combined Experimental Group

Cn - Control Group with Nursery School

ns

ns

na

ns

na

ns

ns

ns

ns

ns

ns



Table D-3. Significance of Growth Differences for Girls
in Each Experimental Class and the Combined Experimental

Group Compared with the Control Groups

1 One-sided
I t-Test

Class/Grey ) Cn I Co

A. TOTAL MOTOR TEST

Em - Motor Class

Cn - Control Group with Nursery School

,005
ns

B. ITPA 5 VOCAL ENCODING

Em - Motor Class

Ea - Auditory-Language Class

Ev - Visual Class

Ec - Cognitive Class

E - Combined Experimental Group

Cn - Control Group with Nursery School

C. BEER?-BUKTENICA DEVELOPMENTAL FORM SEQUENCE

Ev - Visual Class

Cn - Control Group with Nursery School

>405

::70.005

ns

D. ITPA 4 - VISUAL MOTOR ASSOCIATION

,>.005

ns

NIIMMIIMINI=111=11.

Em - Motor Class ns

Ea - Auditory-Language Class ns

Ev - Visual Class ns

Ec - Cognitive Class ns

E - Combined Experimental Group ns

Cn - Control Group with Nursery School
arc III

ns

n3

ns

DX

ns

ns
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Table D-3. (continued)

Class/Group
Almusia.mor,=11

TATOA T n Likilf4a."41" OS ITE SCORE4i -1-11.46 41-4 =-

Em - Motor Class

Ea -Auditory-LanrIage "lass

Er - Visual Class

Ec - Cogrt,tive Class

E - Combined Experimental Group

Cr - Control Group with Nursery School

One-sided
t-Test

Cn Co

>..01

ns

ns

ns

ns

>..005

ns

2..025

2.005
;..01

F. PEABODY PICTURE VOCABULARY TEST I.Q.

Em - Motor Class

Ea - Auditory-Language Class

Ev - Visual Class

Ec Cognitivk. Class

E Combined Experimental Group

On - Control Group with Nursery School

..05
n3

;>.025

ne

..025

>P.%
ne

;.025
ns

> .054
ns

*Significant only when computing each class separately (Em, Ea,
Ev, Ec) with groups E, Cn, Co.

D-Sa



R.esulta of Devalgeartal Skills
ancrInheControl Grp

The test used to assess a specific dtgarAlTmaata skill pertinent

to each of the four experiuslal *lasses is identified in Figure

Tables D-4 and D-5 (Parts Am Bp C, D) present data on age, pre' zst

and posttest mean sooree, posttestpretest growthi pretest and post-

test standard scoras (deviation from the age norm) and posttest-pretest

standard score differences. These data are provided separately for

boys and girls in each exporisesntsi class and the oontrol groups.

Figures D-2 and D-3 show these dataa, graphically. In the following

discussion of growth differences, the class or group making the most

gain is reported first. All differences were statistically significant

unless otherwise noted.

CLASS RECEIVING
SPECIFIC PROGRAM

mIIMINFOMMIMIN NPIr

MOTOR (Em)

Boys and Girls

NNW

MEASUREMENTS OF SPECIFIC AREAS

Total Gross Motor

Mol
AUDITORY.-
LANGUAGE (Ea)

Boys ard Girls ITPA 5 - Vocal Encoding

VISUAL (Ev)

Boys and Girls Beery=le
COGNITIVE OW

Boys

MENIMINENNOWINM111

INNIMIIMMIft11.50111.

ITPA 4 - Visual -Motor Association

Girls ITPA I - (Not Signilicant)
I in ....I 11 ...1.0.01.11111.10.1W.1.1.110,

Fi e D-1. Pertinent Deendent Variables Showin Si _ficant
ft a

D-6

11,



Table D-4. Posttest-Pretest Sips leant Growth Differences in
Selected Developmental Skills for Boys in Experimental Classes,

The Combined Experimental Group and the Control Groups

Class/
Group

Pretest
Mean
Age

Mean
Post'c,est-

Pretest
Grorth

St a da Score*

Duet -Pree

Standard
Score

ferencePretestIPosttest Pretest Posttest

A. TOTAL MOTOR TEST
(Motor Class)

Motor (Em) 4-4 10.46 21.82 11.36 -.89 .39 +1.28

Auditory (Ea) 4-5 19.92 24.25 4.33 .73 .91 + .18

Visual (ET) 4-5 20.27 27.00 6.73 .79 1.49 + .70

Cognitive (Ec) 4-7 18.52 t 24.91 6.09
er,

..71 .90 + .33

Control (Cn) 4-6 16.50 20.72 4.22 .19 .15 - .04

Control (Co) 4-5 1C.06 20.66 4.59 .07 .14 + .07

B. ITPA 5 - VOCAL ENCODING
(Auditory and Language Class and Expression)

Motor (Fm) 4-4 11.64 13.82 2.18 .34 .44 + .10

Auditory (Ea) 4-5 7.58 14.50 6.92 -:71i .59 +107

Visual (Ev) 4-5 13.82 19.64 5.82 .94 1.71 + .77

Cognitive (Ec) 4-7 13.55 18.46 4.91 .87 1.46 + .59

Experimental (E) 4-5 11.56 16.56 5.00 .32 1.04 + .72

Control (Ch) h-6 9.72 12.84 3.13 -.20 .23 + 43

Control (Co) 4-5 10.94 12.63 1.69 .14 .18 + .04

C. BEERT-BUKTENICA DEMOPMENTAL FORMS SEE ,,ONCE
(Visual Class)

Motor (Em) 4-4 5.00 7.46 2.46

Auditory (Ea) 4-5 %.17 7.42 2.25

Visual (Ev) 4-5 4.46 8.18 3.73

Cognitive (Ec) 4-7 7.09 9.64 2.55

Control (Cn) 4-6 5.78 8.28 2.50

Control (Co) 4-5 5.19 6.94 1.75
__ .1 _ .111, ai ..... .M. an Alb A

.00 .06 + .06

-.15 -.11 + .04

-.47 .08 + .55

.34 .41 + .07

-.10 1 .12 + .22

-.14 I -.32 - .18

*
S.S.-Deviation of the Standard Score from the age norm.

D-7



St!

Table D-4. (continued)

Class!
Group

Pretest
Mean
Age

Mean
Posttest-
Pretest
Growth

standard
*

Post-Pre

Standard
Score

) fferencePretest Posttest r etest rosttest

D. ITN' 4 - VISUAL - MOTOR. ASSOCIATION

(Cognitive Class and Cognition)

Motor (Ein) 4-4 9.64 14.55 4.91 -.04 .77 + .81

Auditory (Ea) 4-5 10.00 12.33 2.33 .04 .23 + .19

Visual (Ev) 4-5 11.46 15.4t, 4.00 .34 1.02 + .68

Cognitive (Ea) 4-7 10.64 16.09 5.45 .17 1.17 +1.00

Experimental (E) 4-5 10.42 14.56 4.13 .13 .79 + .66

Control (Cn) 4-6 9.00 11.88 2.88 -.17 .12 + .29

Control (Co) 4-5 10.19 11.31 1.63 .08 .10 + .02

E. ITPA L.Q.
(Cognitiod)

Motor (Em) 4-h 107.27 116.91 9.64 .45 146 + .61

Auditory (Ea) 4-5 91.83 100.08 8.25 -.51 .01 + .52

Visual (Ev) 4-5 111.18 122.91 11.73 .70 1.43 + .73

Cognitive (Ea) 4-7 119.36 126.64 7,27 1.21 1.67 + .46

Experimental (E) 4-5 1107.07 116.27 9.20 .44 1.02 4 .58

Control (Cn) 4-6 '105.28 109.63 4.34 .33 .0 + .27

Control (Co) 4-5 105.66 106.78 1.13 .35 .42 + .07

F. PPVT I.Q.
(Cognition)

Motor (Em) 4-4 105.00 118.00 13.00 .33 1.20 + .87

Auditory (Ea) 4-5 97.33 106.25 8.92 -.18 .42 + .60

Visual (Ev) 4-5 112.18 121.36 9.18 .31 1.42 + .61

Cognitive (E0) 4-7 117.09 119.46 2.37 1.14 1.30 + .16

Experimental (E) 4-5 107.67 116.04 8.38 .51 1.07 + .56

Control (Cn) 4-6 105.47 114.88 9.41 .36 .99 + .63

Control (Co) 4-5 107.72 112.31 4.59 .51 .82 + .31

*S.S.-Deviation of the Standard Score from the age norm.
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Table D-5. Posttest-Pretest Significant Growth Differences in
Selected Developmental Skills for Girls in ExperiEmtal Classes,

The Combined Experimental Group and the Control Groups

Class/
Group

Pretest
Mean
Age

Mean Posttest-
Pretest
Growth

Standard Score*

PostPre
Standard

Score
DifferencePretest Posttest Pretest (Posttest

A. TOTAL MOTOR TEST
(Motor Class)

Motor ( ER) 4-2 11.90 25.80 13.90 -.30 .68 + .98

Auditory (Ea) 4-7 20.73 27.00 6.27 .07 .59 + .52

Visual (ET) 4-6 20.80 29.00 8.20 .08 .94 + .86

Cognitive (Ec) 4-6 i 20.64 24.79 4.14 .05 .26 + .21

Control (Cn) 4-7 17.80 23.59 5," -.44 -.16 + .23

Control (co) 4-6 19.82 23.91 44 -.09 .12 + .21

-------

B. ITPA 5 - VOCAL ENCODING
(Auditory and Language Class and Expression)

Motor (Fin) 4-2 8.20 13.90 5.70 -.23 .95 +1.19

Auditen7 (Ezi) 4-7 10.46 15.91 5.46 .01 .90 + .89

Visual (Ev) 4-6 13.30 19.20 5.90 i .80 1.61 + .81

Cognitive (Ec) I 4-6 10057 16.64 6.07 .04 1.06 +1.02

Experimental (E) 4-5 10.62 16.42 5.80 .06 1.01 + .95

Control (Cn) 4-7 12.17 14.20 2.02 .49 .52 + .03

Control (Co) 4-6 11.24 12.56 1.32 .23 .17 - .06

C. BEERY-BUKTENICA DEVELOPMENTAL FORMS SEQUENCE
(Visual Class)

Motor (Be) 4-2 4.60 7.70 3.10 -.37 .37 + 7h
Auditory (Ea) 4-7 5.64 7.91 2.27 -.59 -.25 + .34

Visual (Ev) 1 i -6 5.80 9.90 4.10 -.37 .69 +1.06

Cognitive (&) I h-6 6.64 9.36 2.71 .07 .46 + .39

Control (tom) 4-7 5.51 7.59 2.07 -.66 -.48 + .18

Control (Co) 4-6 5.91 7.56 1.65 -.32 -.29 + .03

S.S.-De0.ation of 4471. Standard Score from the age norm.



Table D-5. (continued)

Class/
Group

Pretest
Mean
Age

Mean

Pretest o ttes
/WM

?osttest-
Pretest
Grovall

Standard Score*

WeTesiTosttest

Post-Pre
Standard
Score

Differem,

D. ITPA 4 - VISUAL-MOTOR ASSOCIATION
(Cognitive Class and Cognition)

Motor (Em) 4-2 8,60 13.80 5.20 -.33 .83 +1.16

Auditory (Ea) i 4=7 9.46 12.36 2.90 -.02 .24 + .31

Visual (Ev) 4-6 12.30 )5.80 3.50 .51 1.10 + .59

Cognitive (Ec) 4-6 12.21 14.86 2.64 .49 .87 + .38

Experimental (E) 4-5 10.76 14.22 3.47 .20 .71 + .51

Control (Cn) 4-7 10.59 12449 1.90 .16 .27 + .11

Control (Co) 4-6 10.74 13.C9 2.35 .20 .42 + .22-
E. ITPA
(Cognition)

Motor (Em) 4-2 98.60 111.40 1 12.80 -.09 .71 + .80

Auditory (Ea) 4-7 96.91 108.82 11.90 -.19 .55 + .74

Visual (Ev) 4-6 116.00 119.50 3.50 1.00 1.22 + .22

Cognitive (Ec) 4 '115093 121.79 5.85 1.00 1.36 + .36

Exper-nental (E) 4-5 107.44 115.80 8.36 .147 .99 + .52

Control (Cn) 4-7 106.78 111.02 4.24 .42 .69 4- .27

Control (Co) 4-6 109.50 107.00 -2.50 .59 .44 - .15

F. PPVT I.Q.
(Cognition)

Motor (51)

Auditory (Ea)

4-2

4-7

99.40

99.91

110.70

109.27

11.30

9.36

-.04

-.01

.71

.62

+ .75

+ .63

Visual (Ev) 4-6 103.70 115.20 11.50 .25 ' 1.01 + .76

Cognitive (Ec) 4-6 111.79 112.86 1.07 .79 .86 + .07

Experimental (E) 4-5 104.33 112.02 7.69 .29 .80 + .51

Control ((n) 4-7 106.93 109.12 2.20 .46 .61 + .15

Control (CO) 4-6 103.85 107.00 3.15 .26 .47 + .21

*S.S.-Deviation of the Standard Score from the age norm.
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Motor Area for Boys. The total motor test rwm1t, showed a

mean posttest- pretest gain in rex score points (r.s.) of 11.36 r.s.

for Em boys compared with 4.22 r.s. for On ark 4.59 r.s. for Co boys.

Based on deviations from the age norm, tho pcsttest-pretest standard

score (s.s.) differences were: Mk boys 41.26 On boys -.04 s.s..

and Co boys +.07 s.s. (See Table D-42 Part A.)

Motor Area for Girls. The total motor test results showed a

mean posttest- pretest gain in score of 13.90 r.e. for Em girls compared

with 5.71 r.s. for On and 4.09 r.s. for Co girls. Standard score differ-

ences were: Em girls +.98 s.s., On girls +.28 s.s., and Co girls +.21

s.e. (See Table D-5, Part A.)

Auditory-Language Area for Boys. The ITPA 5 - Vocal Encoding

results showed a mean poshest- pretest gain in score of 6.92 r.s. far
Ea boys compared with 3.13 r.s. for Cn and 1.69 r.e. for Co boys.

Standard score differences were: Ea boys +1.37 s.s., On boys +.43 s.s.,

and C3 boys +.04 s.e. (Ste Table D41 Part B.)

Audit. -1Jan e Area for Girls. The ITPA 5 results shaved a

mean posttest-pretest in score of 5.46 r.s. for Ea girls compared
with 2.02 r.s. for Cn and 1.2 r.e. for Co girls. Standard score

differences were: Ea girls .89 s.s., Cn girls +.03 s.s., and Co girls

-.06 a.s. (See Table D-5, Part B.)

Visual Area for Boys. The Beery-Bukteniea Developmental Form
Sequence results shoved a mean posttest- pretest gain in score of 3.73

r.s. for Ev boys compared with 2.50 r.s. for On and 1.75 r.s. for Co

boys. Standard score differences were: 1* boys +.55 s.s., On boys

+.22 s.s., and Co boys -.18 s.s. (See Table D.4, Part C.)

Visual Area for Girls. The Beery results showed a mean posttest-
pretest gain in score of r.e. for Er girls compared math 2.07 r.s.

for On and 1.65 r.s. for Co girls. Standard score differences were:

Ev girls +1.06 sae.; On girls +.18 3.s., and Co girls +.03 8.8. (See

Table E65, Part C.)

iveACotietfor. The ITPA 4 - Visual Motor Association
results shoved a mean poetteat-pretest gain in score of 5.45 r.s. for

Ec boys compared with 2.88 r.s. for to and 1.63 r.s. for Co boys.
Standard score differences were: Ea boys +1.00 si.s.1 On boys +.29

s.s., and Co boys +.02 s.s. (See Table D-42 Part D.)

Co tive Area for Girls. The ITPA 4 results showed a mean post-

test-pretest g in score of 2.64 r.s. for Ec girls compared with
1.90 r.s. for Cn and 2.35 val. for Co girls. Standard score differ-

ences were: Ec girls +.38 s.s., Cn girls +.11 s.s., and Co girls

+.22 B.S. Growth differences were not statistically significant for
girls in the cognitive area. (See Table D-5, Part D.)
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Figure D-2. Growth Differences in Specific Areas for Bays in the

Four Fxperio4ental Classes &misin Thise Delia mental Skills

ys in the Con rol Groups
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of Growth inascific Experimental Classes and in Con-
trol Groups. every comparison but one, the experimental class
particioating in a skills development program to meet specific needs
identified by individual assessment showed more growth in the specific
area at a significant level than either of the control groups, as
measured by a test selected to ascertain level of functioning in that
area. The exception was in the Cognitive class girls who showed
greater, but not statistically significant, growth than either of
the control groups.

RosuwthinCojaition.

The principal variables used to measure cognition are identified
in Figure D-4. Tables D-4 and D-5 (Parts D, E, F) provide data on
age, pretest and posttest man ecires poettost-prettmt gratith, p18-
test and posttest standard scored, and posttest- pretest standard score
differences separately for boys and girls. The data are given for
each experimental class (EM, Ea, E/1 Ec), for the combined experi-
mental group (E), and for the control groups (Cn and Co). Figures
D-5 and D-6 show the data graphically.

Measurements of Cognition

ITPA 4 - Visual Motor Association

ITPA L.Q. - Composite score

Peabody Picture Vocabulary Test I.Q.

Fi e D-4. Dependent Variables
awinicantortnifGrowth
Differentiae iziW

The following results are repzrted by test in the order given in
Figure 4, separately for boys and girls. The class or group making
the greatest gain is reported first.

Growth in Cognition for B s. ITPA 4, Visual-Motor Association,
data gives post est-pretes growth in raw score (r.s.). In order of
greatest growth, boys in the experimental classes were: Ec (cognitive)
bays 5.45 roe, Fm (motor) boys 4.91 r.s.1 Ev (lisual) boys 4.00 r.s.,
and Ea (auditory-language boys) 2.33 r.s. The combined experimental
group (E) gained 4.13 r.s., the control group with nursery school
experience (Cn) gained 2.88 r.s., and the control group with no school
(Co) gained 1.63 r.s. One score, Ec boys, was statistically signifi-
cant with Cn and Co boys. We- scores, Em and E boys, were statis-
tically significant with Co boy**
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ITPA L.Q. data for bays in experimental classes in order of
greatest growth were: Err boys 1173 points, le boys 9.64 points,
Ea boys 8.25 points, and Ec boys 7.27 points. In the three groups
E boys gained 9.20 points, Cn boys gained 4.34 poiniz, and Co boys
gained 1.13 points. Three scores, Ev, Em, and E boys were statis-
tically significant with Co boys.

PPVT I.Q. data for boys in experimental classes in order of
greatest growth were: Em boys 13.00 points, Ev boys 9.18 points,
Ea boys 8.92 points, and Ec boys 2.37 points. In the three groups
On boys gained 9.41 points, E bays gained 8.38 points, and Co boys
gained 4.59 points. None oi the scores was statistically significant.

Growth in Co tionjor Girlet ITPA 49 Visual-Motor A5zociation,
data for g s in esperimegariffieses in order of greatest growth
were: Em girls 5.20 r.s., E* girls 3.50 r.s., Ea girll 2.90 r.s.,
and Ec girls 2.64 r.s. In the three groups E girls gained 3.47 r.s.,
Co girls gained 2.35 r.s., and Cn girls gained 1.90 r.s. None of
the scores was statistically significant.

ITPA L.Q. data for girls in experimental classes in order of
greatest growth were: EK girls 12.80 points, Ea girls 11.90 points,
Ec girls 5.85 points, and Ev girls 3.50 points. In the three groups
E girls gained 8.36 points and On girls 4.24 points, while Co girls
lost 2.50 points. One score, RE girls was statistically significant
with On and Co girls. Four scores, Ea, Et, E and an girls were
statistically significant with Co girls.

PPVT I.46 data for girls in experimental classes in order of
greatest growth were: Ev girls 11.50 points, Em girls 11.30 points,
Ea girls 9.36 points and Et girls 1.07 points. In the three groups
E girls gained 7.69 points, Co girls gained 3.15 points, and On girls
gained 2.20 points. Three scores, Er, Em, and E girls were statis-
tically significant with On and Co girls.

urthin.S.....ofGro:Ition. Growth in Cognition based on
posttest- pretest 4 showed that boys in the cognitive
class made a significantly greater gain than boys in the control
groups with and without nursery school experience. Boys in the motor
class and combined experimental group made significantly greater
gains than boys in the control group with no school. experience.
Boys in the auditory-language and visual classes did not gain sig.
nificantly compared with boys in the ec,ntrol groups.

For ITPA L. Q,, posttest-pretest growth, boys in motor and visual
classes and in the combined experimental group made significantly
greater gains than boys in the control group with no school experience.
Boys in auditory-language and cognitive classes did not gain signifi-
cantly.
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For PPTT I.Q. posttest-protest growth, none of the differences

was significant.

Growth in cognition based on posttest-pretest differences for

girls in ITPA 4 showed none of the differences was significant.

For ITN. L.Q. growth differences, girls in the motor class made

a significantly greater gain than girls in either control group.

Girls in the auditory-language and cognitive classes, in the combined

experimental group and in the control group with nursery school expe-

rience, made greater gains than girls with no school experience.

Girls in the visual class made no significant gain.

For PPVT I.Q., girls in motor and visual classes and in the

combined experimental group made signifhantly greater gains than

girls in either control group. Girls i auditory-language and

cognitive classes did not gain significantly compared to girls in

the control groups.

When the two control groups were compared, boys with nursery

school experience grew mare, but not significantly, than boys with

no school experience. Girls with nursery school experience grew
significantly more on one test; girls with no school experience grew

more on two tests, but not significantly, than girls who attended

nursery school.
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Results of GroE9111IjamELan,

ITPA 5, Vocal Encoding, was used as a meat ure of expression as

shown in Figure D-7. Tables D-1, Part B. and D-5, Part B, provide

data on are, pretest and posttest mean scores; posttest-pretest growth,

pretest and posttest standard scores, and posttest-pretest standard

score differences separately for boys and girls. The data are given

for each experimental class (Et, Ea, Ev, Ec), for the combined experi-

mental group (E), and for the control groups (Cn and Co). Figures

D-5 and D-6 referred to previously show the data graphically.

Measurement ui LA:peession

ITPA 5 - Vocal Encoding

a
Fi D-7. De endent Variable

owing Significant Growth
Differences in Expression

Growth in Expression for Boys. ITPA 5, Voca] Encoding, data
gives posttest-pretest growth in raw score (r.s.). In order of great-
est growth, boys in the experimental classes were: Ea boys 6.92 r.s.,
Ev boys 5.82 r.s., Ec boys 4.91 r.e., and Em boys 2.18 r.s. Among the

three groups, E boys gained 5.00 r.s., Cn boys gained 3.13 r.s., and
Co boys gained 1.69 r,,e. Two scores, Ea and E; were statistically
significant with On ani Co boys; two scores, Ev and Ec boys, were

statistically significar.4. with Co boys.

Growth in Expression for Girls. ITPA 5 data for girls in experi-
mental classes in order of greatest growth were: Ec girls 6.07 !i.e.,

Ev girls 5.90 r,s., Em girls 5.70 r.s., Ea girls 5.46 r.s. Among
the three groups E girls gained 5,80 r.s., Cn girls gained 2.02 i.e.,
a'id Co girls gained 1.32 r.e. All five scores for experimental girls
(En, Ea, Ev, Ec, E) were statistically significant with On and Co

girl s

Summary_of Growth
pretest growth of boys
class and the cc ined

gains than boys in the
Boys in the visual and
gains than boys in the
in the motor class did
the control groups.

AILEeression. The results based on posttest-
in expression showed that the auditory-language
experimental group made significantly greater
control groups with and without nursery school.
cognitive classes made significantly greater
control group with no school experience. Boys

Lot gain significantly compared with boys in
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The posttest - pretest growth of girls in expression showed all

four classes and the combined experimental group made significantly

greater gains than both control groups.

When the two control groups were compared, the group which had

attended nursery school made more gal% although the difference was

not statistically significant for either boys or girls.

Results of Growth in Skills in Areas

Lta2EificalliitEMEE&

In addition to the measurements showing growth already reported

in this appendix, results of the tests listed in Figure D-8 Also

pointed up gains made by specific groups. However, the growth was

in an area not specifically-programmed.

OTHER TESTS SHOWING SIGNIFICANT GROWTH

Boys Girls

Developmental
Skills Area

ITPA 6

Total Motor

ITPA 6

ITPA 1

Beery

ITPA 2

ITPA 9

Motor

Auditory

Visual

Cognitive

D-8, De ndent Variables Showing

i .cant Growth in Areas

Ejpecificellzprgrammed

Table, D-8 and D-9 (Parts A-F) provide data on age, pretest and

posttest mean scores, posttest-pretest growth, pretest and posttest

standard scores and posttest-pretest standard score differences sep-

arately for boys and girls. Data are given for each experimental class

(IN, Ea, Ev, Ec): and for the three groups (4 On, Co). Only the

claszee not programmed far the skill in question and the control groups

for whizh differences were statistically significant in each instance

(underlined in Tables D-8 and D-9) are reported. Tables D-6 and D-7

show the level of significance of the growth differences.
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Table D-6. Significance of Growth Differences for Boys in

Developmeiltsti Skills Areas not Specifically Programmed

Class/Group

One-aided
t -Test

Cn I Co

A. ITPA 6 - MOTOR ENCODING

Ec - Cognitive Class

E - Combined Experimental Group

In - Control Group with Nursery Sdhool

>.005

ns

Table D-7. Significance of Growth Differences for Girls in

Developmental Skills Areas not Specifically Programmed

Class/Group

One-sided
t-Test

an Co

A. TOTAL MOTOR TEST

Em - Motor Class

Ev - Visual Class

E - Combined Experimental Group

Cn - Control Group with Nursery School

;>-.005k.005

ns 7..025

ns i;.005

I ns

Nmm--onawamm.

B. ITPA 6 - MOTOR ENCODING

Ec - Cognitive Glass

E - Combined Experimental Group

Cn - Control Group with Nursery Schocl

*Significant only when computing each class separately (Em, Ea,

Ev, Ec) with groups. E, Cn, Co,
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Table D-7. (continued

Class/Group

One-sided
t-Test

In I co

C. ITPA 1 - AUDITORY DECODING

Em - Motor Class

E - ComLined Experimental Group

Cn - Control Group with Nursery School

7...005

ns

ns

D. BEERY-BUKTENICA DEVELOPMENTAL FORK SEQUENCE

Em - Motor Class ns >.025
Ev - Visual Class 7-.01 >9005
E - Combined Experimental Group >405
Cn - Control Group with Nursery School ns

E. ITPA 2 - VISUAL DECODING

Ec - Cognitive Class ;..005 ;>.01
E - Combined Experimental Group ns ns

Cn - Control Group with Nursery School ns

F. ITPA 9 - VISUAL MOTOR SEQUENCING

Em - Motor Class

Ea - Auditory-Language Class

E - Combined Experimental Group

Cn - Control Group with Nursery School

:>.05 ;)-.025

ns 6.01*
ns

*Significant only when computing each class separately (Evil Ea,
Ev, Ec) with groups E^ On, Co.
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Table D-8. Dependent Variable for Boys Showing
Growth in an Area not Specifically Programmed

Class/
Group

Pretest
Mean
Age

Mean
Posttest-
Pretest
Growth

*
Standard Score..

Post-Pre

Standard
Score

DifferencePretest Posttest Pretest 'ostte,t

ITPA 6 - MOTOR ENCODING

Motor (Em) 4-4 10.00 12.91 2.91 -.43 .32 + .75
Auditory (Ea) 4-5 10.33 13.67 3.33 -.35 .52 + .87

Visual (Ev) 4-5 11.18 14.18 3.00 -.15 .66 + .81

Cognitive LEs1 4-7 11.55 16.91 5.36 -.06 1.39 +1.45

Experimental (E) 4-5 10.76 14.40 ,.64 -.25 .72 -1...97

Control (Cn) 4-6 11.09 12.72 1.63 -.17 .27 + .44

Control (Co) 4-5 10.91 12.63 1.72 -.21 .24 + .45

*S.S.-Deviation of the Standard Score from the age norm.
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Table D-9. Dependant Variables for Girls Showing

Growth in Areas not Specifically Programmed

Class/
Group

Pretest
Mean
Age

Mean
rosttest,
Pretest
Growth

Standard Score*

Post-Pre
Standard

Score

4 ferancePretest1Posttest Pretest Posttest

A. TOTAL MOTOR
--,-----,---

Motor (Em) 4-2 11.90 25.80 13.90 -.30 .68 + .98

Auditory (Ea) 4-7 20.73 27.00 6.27 .C7 .59 + .52

Visual (Ev) 4-6 20.80 29.00 8.20 .08 .94 + .86

Cognitive (Ec) 4-6 20.64 24.79 4.14 .05 .26 + .21

Experimental (E) 4-5 18.76 26.49 7.73 -.14 -.53 + .67

Control (Cn) 4-7 17.88 23.59 5.71 -.44 -.16 + .28

Control (Co) 4-6 19.82 23.91 4.09 -.09 t
.12 + .21

B. ITPA 6 - MOTOR ENCODIN1

Motor (Em) 4-2 8.6c 11.40 2.80 -.22 -.10 + .12

Auditory (Ea) 4-7 12.46 13.91 1.46 '.15 .59 + .44

Visual (Ev) 4-6 12.00 13.80 1.80 .04 .56 + .52

Cognitive (Ec) 4-6 9.71 14.21 4.50 -.50 .67 +107

Experimental (E) 4-5 10.64 13.42 2.78 .,28 .45 + .73

Control (Cn) 4-7 10.49 12.73 2.24 -931 .27 + .58

Control (Co) 4-6 11.56 12.1..7 .91 -.C6 .2C + .26

C. ITPA 1 - AUDITORY DECODING

Motor (Em) 4-2 13.00 21.00

Auditory (Ea) 4-7 15.18 19.91

IPsual (Ev) 4-6 18.50 20.80

Cognitive (Ec) 4-6 190i'3 24.21

Experimental (E) 4-5 16.91 21.69

Control (Cn) 4-7 16.76 20.42

Control (CO) 4-6 17.71 19.06

le 1.:0

4.73
2.30
4.29
14.78

3.66

1.35

.24

.24

.83

1.08

.55

.53

.69

*S.S.-Teviation of the Standard Score from the Ewe norm.
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.34
cn1.

+1.03

i .10

- .31

1.20 + .12

.70 + .15

.44 - .09
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Table, D-9. (continued)

Pretest Mean
Class/ n

G

Mean

Group Age_yretest Posttest

osttest- Standard Score
Pretest
Growth Pretest 'osttest I

Post-Pre

Standard
Score
fference

D. BEERY-BUYTENICA DEVELOFMENTAL FORM SEQUENCE

VVYMOMM.Ma 1.N.

Motor (Er) 42 1 4.60 7.70 3.10 -.37 1 .37 + .74

Auditory (Ea) 47 5;64 7.91 2.27 -.59 -.25 + .34

Visual (Ev) 4-6 5.80 9.90 4.10 -.37 .69 +1.06

Cognitive (Ec) 4-6 6.64 9.36 2.71 .07 .46 + .39

Experimental (E) 4-5 5.76 8.76 3.00 -.2(:. .21 + .47

Control (Cn) 4-7 5.51 7.59 2.C7 -.66 -.48 + .18

Control (Col 4-6 5.91 7.56 1.65 -.32 -.29 + .C3

E. ITPA 2 - VISUAL DECODING

Mr.MNIalK aw.4100.emalwMIns

Motor (Er)

Auditory (Ea)

4-2
1

4-7 !

901G

10027

10.30

11.46

1.20

1.18

.43

.48

.49

.27

+ .C6

- .21

Visual (Ev) 14-6 7.00 12.00 5.00 -.24 .39 + .63

Cognitive (Ec) 4-6 12.21 10.50 -1.71 .92 .05 - .87

Experimental (E) 4-5 9.89 /1.02 1./3 .40 .16 - .24

Control (CQ. 4-7 8.83 10.90 2.07 .16 .14 - .02

Control (Co) 4-6 9.65 11.38 1.53 .39 .25 - .14

-11:115.. ..111.1111.4110M,

F. ITPA 9 - VISUAL-MOTOR SEQUENCING

Motor E(m)
AMOINKNIIV '41.1.11CP,

I !'4
II

1,
5.8C

Addit0EZIE,) 4-7 I 7.27

Visual (Ev) 4-6 ! ege
1

Cognitive (Ec) 4-6 10.50

Experimental (E) 4-5 8.24

.lontrol (CO L-7 8.32

Control (Co) 4-6 9.12.
11.70

11.55

1230

11.43

11.71

10.56

10.94

10111011

*S.F.-Deviation of the Standard Score from the age norm.
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Growth fornAtelleastrScroammert. ITPA 6,Boys
Motor Encolni6ficiRliii4-ritiit-g raw score roe.) showed
Ec boys gained 5.36 r.s. compared with the Co boys' gain of 1.72 r.s.,
and Cn boy,' gain of 1.63 rim. Corresponding standard score (e.s.)
differences were: Ec +1.45 gee., Co +.45 s.s., and Cn +.44 8.8.

Growth for Girio in Areas Not Spegificar Pr awned. Total
motor posttest-pretest growth in raw score r.s. showed a gain far
BY of 8.20 r.s. oomparedvdth a pin for Cn girls of 5.71 r.s.
and Co iris of 4.09 r.s. Corresponding standard score (s.s.) dif-
ferences Ev +.86 s.s., Ca +.28 s.s., and Co +.21 s.s. (As
reported on page D-9/, Em girls made the greatest gain, 13.90 r.s.
and +.98 s.s.;

ITPA 6, Moto: Enoodlng growth in raw score showed that Ec girls
gained 4.50 roe. coNpared with e gain for On girls of 2.24 r.s. and
Ca girls of .91 r.3. Corresponding standard score iifforences were
EC +1.17 8.8., Cn +.93 sAs., and Cc +.26 s.s.

'TPA 1, Auditory Decoding, growth in raw score showed that Em
girls gained G,00 r.s. comparcid with a gain for On girls of 3.66 r.s.
and Co girls of 1.35 ze.s. Cornwponding standard score differences
weres Em +1.03 s.s., On -.09 8.8,; and Co -.52 s.s.

Beery-Buktenica Developmental Form Sequence growth In raw score
showed Em girls gained 3.10 res. comparod with a gain for Co girls
of 1.65 r.s. Corresponding staadard score differences were: Em
+074 s.e and Co +.03 rs.s0 (As reported on pege D6.9, Ev girls made
the greatest gain, 4.10 r.s. and +1.06 s.s.)

ITPA 2, Visual Decoding, growth in raw score showed Ec girls
an exception with a loss of -1071 r.e. compared with gains for On
girls of 2.07 r.s. and Co girls of 1053 r.s. Correswding standard
score differences -were: Ec -.87 s.s., On -.02 s.s., and 10 -.14 s.s.

ITPA 9, Visual-Motor Sequencing, growth in rim score shwed
Em girls gained 5.90 r.s. and Ea girls gained 4.27 r. s. compare:1
with gaim for On girls of 2.24 roc. and Co girls of 1.e2 r.s.
CorrespondiL g standard score differences were: Em +.77 s.s., Ea '.29
s.s., On -.25 and Co -.37 s.s.

Sw of Ororth in Areas Other than those smsylaurim-immtlo e cn1y eai-tzu-IMMI sub-group of boys showing significant
growth in an area other than that specifically programmed wore the
boys in the cognitive class wish; made a significant gain in the motor
area.
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Experimental girls in the motor elves shoved significant growth

in three additional developmental skills are (auditory, visual,

and cognitive).

Experimental girls in the auditory-language class showed sig-

nificant growth in one additional developmental seals area (cog-

nitive).

Experimental girls in the visual class showed significant growth

in one additional developmental skills area (motor).

Experimental girls in the cognitive class showed significant

growth in one additional developmental skills area (motor), but a

significant loss in one developmental skills area (visual).

0 0 - 0 - 0

The data gives partial support to the hypothesis that prekinder-

garten children who are provided with a personalised program based

on individual assessment will show greater growth in the area of

specific programming as well as in the cognitive presage and the

expressive process compared with children not participating in a

developmental skills program.



DESCRIPTION OF TESTS USED IN THE INDIVIDUAL

ASSESSMENT OF CHILDREN

The experimental prekindergarten design was based on a modifica-

tiln of Osgood's model (12,13) for developing intellectual abilities,

Figure E-1. The model identifies three operations (reception, cogni

Lion, expression) necessary in intellectual growth. Operations are

approached through the acquisition of five major developmental skills

(motor, auditory, visual, cognition, and verbal), each interrelated

and ranging from low to high meaning level. In the model, the arrows

indicate that growth in developmental skills varies with individual

children and does not necessarily follow a continuum.

WM, OPERATIONS

High
Neaning

.tk

Low
Meaning \fr'

......

?ISSAS

4\

Cognition

IN

EXpression.

A
i

I

Auditory Visual

.6..........--,.......w,.

INOMIONIMMENIMMINIMM.

Auditory...!

Verbal

DEVELOPMENTAL

Visual-
Motor

i=e7nr MINNIIIIMMIELM.

Verbal Motor

......-6..-

SKILLS
_._ ..........

e liodel far D. Intellectual Abilitiee

The testa used for individual assessment of developmental. skills

upon which personalised programs were provided to accommodate idea-

tined strengths and weaknesses are described in Table E-1. The tests

which include the 17 dependent variables used in the prekindergarten

rtudies are briefly described together with the major developmental

mAlls area they are designed to measure (A- auditory, V-visual,

L-language, and 11-motor).
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Table E-1. Description of Tests and the
Major Skills Area Measured

DESCRIPTION OF ASUSSMENT TESTS

Major
Davelopmental
Skills Area

C L M

Beery- Buktenica Devel ental Forms Se once. The

perception of and ab lity to reproduce simple
geometric forms.

ITPA DECODING TESTS. Understanding the meaning of
word, and symbols.

Test 1. Auditory Decoding. The ability to compre-
hend the spoken lord.

Example: Do airplanes fly? Yes, No
Do bicycles drink? Yes, No

Test 2. Visual Decoding. The ability to compre-
hend pictures.

Example: Picture of Shoe - Find another
(different) shoe.

Int ASSOCIATION TESTS. Relating visual or auditory
symbogcfaii7TErneaningful ways.

"acilocal Association. The ability
to relate spoken words=i-lieWngful way.

&ample: I gilt on chair - I sleep on
Coffee is bitter - Sugar is 0

Test 4. Visual-Motor Association. The ability to
relate meaningfully visual symbols.

&maple: Sock goes with ffios, Jup goes with men,

ITFk ENCODING TESTS. Putting ideas into words and
gestures.

TestltAllellnedIng. The ability to express
ideas in spoken -words.

Example: Tell all about a -
block, celluloid.

E-2
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Table E-1, (conilnued) ..11 111..1.--*-

DESCRIPTION OF ASSESSMENT TESTS

. ......-mowwwwwwirmbea

um.

Major
Developmental
Skills Area

ITPA ENCODING TESTS. (continued)

Test 6. Motor &coda. The ability to express
one s ideas in gestures.

Example: Gun - point, pull trigger.
Teltiphone dis2, put tr ear.

ITPA AUTOMATIC US TS. Handling sygtactical and
'''17216 Marigpects of language without conscious

effort.

Test 'T. Auditocal Automatic Test. The ability

----fointlafif;lirhifFbrall 4be on what

has already been said.

Example: Here is a bed, here are two beds.

ITPA SEQUENCING TESTS. Reproduciag a sequence of

symbols.

Test 8. Auditeencti. The ability
to repeat a sequence of symbols previously heard.

Example: Repeating 2 to 8 digits.

Test 9. fisual-Motor jememlag. The ability to
reproduce a seopenf,,e of symbols previously seen.

Example: A 040ato,

TOTAL ITP'A L. asite Derived from

tihrmologia0. age ----standard score.

Gross Motor Tests. Body balance and control

!tuing:LOA Foot. Seven times

Hein -eft Foot. Seven times

Skipping
Total Motor Skill. Includes hopping, skipping and

the three items below.
Walking a 2 x 4 board forward and backward.

Schilder Test- arms extended forward at

shoulder height9 eyes closed.

Steps.- _aacending_and-descending._
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Table E -1. ( comtialtd)

DESCRIPTION OF ASSESSMENT TESTS

4116..IMMINE1114=1111

..=,.........1111.mmc+

Major
Developmental
Skills Area

PeaboctrPiotur

Three-Dimeplional Audito Discrimination Test.*
--Tsing LJ ob ect.

Example: This is a mouse; this is a house. Give
the house.

Devised locally.
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